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Freedom and 
predictability working 
together in perfect harmony. 


(So you can kick the competition’s butt.) 




Introducing the Sun™ datacenter.com™ initiative. The most effective 
way to .com data in the Network Age. In the past, you've had the 


by our new clustering and management features, it's the most 
scalable, reliable and interoperable system available. And there are 


predictable, reliable and powerful mainframe—the yin. But 
to truly find balance in a Data Center, one must also 
have the yang — the scalability, agility and flexibility 
of the network. And that's exactly what the Sun 
datacenter.com model offers. We begin with the 
new Sun Enterprise™ 10000 server. It's more powerful 
than a mainframe and can scale up to 64 processors, 
making its storage and capacity virtually unlimited. Then 
there's our bulletproof Solaris Operating Environments Enhanced 



Sun services and methodologies, which help you plan and 
operate a networked Data Center. With thousands of 
applications to choose from, the Sun datacenter.com 
model gives you the harmonious blend of power 
and freedom you need. Now you can boot whatever 
part of the competition's anatomy you wish. Which 
is, of course, the true path to inner corporate peace. Check 
out sun.com/datacenter. THE NETWORK IS THE COMPUTERS 
We're the dot in .com™ 



microsystems 


Java 


. ©1999 Sun Microsystems, Inc. All rights reserved. Sun, Sun Microsystems, Solaris Operating Environment, Sun datacenter.com, Sun Enterprise, the Java Coffee Cup Logo, the Sun Logo, 
The Network Is The Computer and We’re the dot in .com are trademarks or registered trademarks of Sun Microsystems, Inc, in the United States and other countries, www.sun.com 




Y2K Bug, 


©1999 Volkswagen. 1-800 DRIVE VW or WWW.VW.C0IT1 
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Because its your 

significant other. 

A Handheld PC is your significant other PC. It’s that 20 percent of your 
desktop you use 80 percent of the time, all in a package that’s light 
enough to go—and use—anywhere. 

With computing this convenient, less really can be more. Like Pocket 
versions of your most often-used-desktop applications—Microsoft® Office, 

Outlook®, and Microsoft Internet Explorer. They don’t do everything your 
desktop PC can do, just what you need most when you’re mobile. 

Send e-mail. Take notes. Check your calendar. Browse the Web. 

You can take all of your vital information with you, everywhere you go, and 
back again. Just connect your desktop PC with your Handheld PC, and 

any changes are automatically updated between the two machines. 

And because it’s light, turns on instantly and stays on for up to 12 hours 

with one battery, you have an ideal PC Companion. 

Handheld PCs running Microsoft Windows® CE come in a range of sizes, 
and start at $799. Purchase one today and receive a FREE* Kingston® 8MB 
CompactFlash™ storage card and bonus software—an over $100 value. 

For a complete list of manufacturers and retailers, go to: 

www. microsoft.co m/windowsce/hpc 



Microsoft 


* Promotional items offered via mail-in rebate. $4.95US/$7.95CDN shipping and handling fee applies. Offer good in the US and Canada only. Must purchase a Handheld PC powered by Windows CE between March 1 and June 30,1999. Pick up the promotion mail-in 
rebate from your local reseller or print it off of our Web site at www.microsoft.com/windowsce/hpc. © 1999 Microsoft Corporation. All rights reserved. Microsoft, Outlook, Windows, Where do you want to go today? and the Windows CE logo are either registered trade¬ 
marks or trademarks of Microsoft Corporation in the United States and/or other countries. Other product and company names mentioned herein may be the trademarks of their respective owners. 




CONSULTING TAX ASSURANCE 
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Move fast enough and it’s nectar 


nectar 


nectar 


These days, it’s not 
only what you know-it’s how fast 
you know it, and how fast you can get it into 
the right hands. Our network of people in more 
than 130 countries has the knowledge to help 
you get results. Together, we can move forward 
faster faster faster. Start humming. 
www.ey.com 


=L Ernst & Young 


From thought to finish j 
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A single check-in at your first gate. Passage to anywhere your mind has ever wandered. We’re get¬ 
ting close. We have one of the youngest fleets in the air, we’re seeking new direct routes, we’re 
forming partnerships both regionally and globally with other airlines to coordinate and expedite your 

passage. It’s the way the world //// II y I T E H I C DICING* 

looks from the air, not from a map. w " UWI I C U I a R I 9 I R W 

www.ual.com 





Can a car compete with a musical composition? The Four Seasons by Antonio Vivaldi is as good 
a test as you’ll get. Concerto no.1, Spring. The top comes down, a sense of freedom floods in. 
Summer arrives and calls the road to come play. The turbo engine proves more than its equal. 
Fast forward to Autumn . An aerodynamic body keeps the wind at bay. Winter comes on with 
a vengeance. Front-wheel drive responds.The triple-layer insulated top, heated front seats* and 
heated glass rear window all do their jobs. Vivaldi meets his match. Let the music play. 



www.saabusa.com 
1 800 SAAB USA 
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* Heated front seats optional. © 1999 SAAB CARS USA, INC. 







Canon’s multifunction printers, 
Because leadership is more than skii 


‘True photo-quality with optional Photo Ink is not available on the 16000. Output shown printed using optional Photo Kit, sold separately. “Safari Inc." is a fictitious company. Any resemblance to other organizations is coincidental. ©1998 Canon Computer Systems, Inc. 
Canon is a registered trademark and MultiPASS, Bubble Jet, PhotoRealism and “See What We Mean" are trademarks of Canon Inc. In Canada, call 1-800-263-1121. 
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You don’t have to peel back many layers to see that Canon’s whole family 


of multifunction printers all print, copy, fax and scan from one compact machine. 


That’s a given. But it’s the exceptional quality and performance built into each 


function that put these machines on top. Bar none. 


It’s no surprise when you consider our 60 years of imaging expertise. We 


were the very first company to introduce both 4-color 


and Photo-ink-capable multifunction printers. We 


hold over 10,000 patents on Bubble Jet™ printing 


technology alone. On top of that, Canon has created 


every major innovation in the multifunction category. 


Now our MultiPASS™ C5500 and C3500 lead the way again with cutting- 


edge technology. Add our optional Photo Ink, and you’ve got the only true photo- 


Print photo 
quality 

Just add our optional 
Photo Ink to get the only true 
photo-quality multifunction 
printers anywhere* 



The MultiPASS C5500. 


Make your business look 
smart in brilliant color. 

State-of-the-art performance. 
Photo-realistic color printing. 

Color copies without a PC. 
24-bit, 600 dpi color scanning. 
Plain-paper Bubble Jet fax. 



The MultiPASS C3500. 


Picture-perfect color printing 
and a whole lot more. 

State-of-the-art performance. 
Photo-realistic color printing. 
Plain-paper Bubble Jet fax. 
Convenient grayscale copies. 
400 dpi grayscale scanning. 


quality products of their kind. Anywhere. Rather have laser? Our MultiPASS L6000 


means serious business. Plus, they all come with our unbeatable software. So call 
1-800-OK-CANON or visit www.ccsi.canon.com/leader. Before long, these champs 
will make your work a thing of beauty. See what we mean!” 


Canon 



The MultiPASS L6000. 
Dazzling laser output 
that means business. 


600 dpi laser printing. 
Fast plain-paper laser fax. 
600 dpi grayscale copies. 
600 dpi grayscale scanning. 



Introducing the 
Pentium® 111 processor. 


Today you have 
the power to get into 
the 

not just onto it. 

The Intel® Pentium III processor is here. And whether you’re gaming, 
shopping, or just surfing the Web, the Pentium III processor has 
the power to rev up your experience. So now you won’t just get 
onto the Internet, you’ll get into it. Check it out at www.intel.com. 

intel 

©1999 Intel Corporation. All rights reserved. Intel and Pentium are registered trademarks and this way in is a trademark of Intel Corporation. 



www.intel.com 
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The life, death and rebirth of the humble 


wore them under their jumpers. Killed 

X-shirtless Clark Gable. Reborn: In the mid¬ 
green (now called 'olive drab") and the 
(now called "sage"), to stand out frorr 
Iimmortalized by: Xhe 1950s, slicked-back 
Qjuite comfortably at Eddie Rauer stores 
pretty much the same way since 1922 , in a 

www.EDDIEBAUER.com ©1999 Eddie Bauer. The Eddie Bauer logo is a registered trademark of Eddie Bauer. TM/©1999 James Dean, Inc. by CMG Worldwide Inc., Indpls., IN Rebel Without A Cause ©1955 Warner Bros. Picture, Inc. Clark Gable’s imagi 
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Born: 1913, when the L1.S. Navy 


193 3 in ft MappenGcJ On g Might by a 
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Women will smile. 
Men will weep. 
Dogs will beg for rides. 


I 


Every once in a great while, something comes 
along that is so astonishingly different, it 
speaks instantly to everyone who sees it. 
And is it any wonder? True to the belief that 
form should always follow function, the new 
Audi TT is so devoid of the superfluous, 
it is almost breathtaking in its purity. Simple, 
elegant, purposeful, every detail of this car 
has a clarity and an austerity about it that is 



absolutely mesmerizing. It is a car no one 
can ignore. But more than being a car to covet, 
it is a car to drive. Quick, taut and extremely 
muscular, it is so responsive, it moves 
almost by thought as much as physical 
input. It is, in short, a perfect sports car, 
and a perfect accord between performance 
and art. So, who can fault anyone-man 
or animal-for getting a little emotional. 


Call 1-800-FOR-AUDI or visit: www.audiusa.com for more info. MSRP of 2000 Audi TT Coupe is $30,500 not incl. dir. prep., dest. chg., taxes, license. Model shown with optional performance 






Audi 


)ackage. Actual dealer price may vary. "Audi" and the four rings emblem are registered trademarks and "TT" is a trademark of AUDI AG. ©1999 Audi of America, Inc. 
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50 Ways to Spend a Lot of Money 

Burn, baby, burn. By David Doty 


G Force 

George Lucas fires up the next generation of Star Warriors. 
By Steve Silberman 


Grand Illusion 

The master of myth rewrites history. By Paula Parisi 


Open Season 

Why an industry of cutthroat competition is suddenly 
deciding good karma is great business. By Andrew Leonard 

Plus: Tour de source - a guide to the start-ups. 

Free Enterprise 

An open-source success story. By Stephan Somogyi 


Scream Machine 

Inside Universal's multibillion-dollar push to kick Disney's 
theme-park ass. By Brad Wieners 


Empire of the Son 

Richard Li's Intel deal could crack the Great Firewall 
of China - and his father's iron grip on the family legacy. 
By Douglas C. McGill 


Cover photograph: Andres Serrano. 

George Lucas at Skywalker Ranch, February 1999. 

Introduction: Richard May. 







WINSTON BOX 

16 mg. "tar", 1.1 mg. nicotine 
av. per cigarette by FTC method. 

SURGEON GENERAL'S WARNING: Smoking 

By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


No additives in our tobacco 
does NOT mean a safer cigarette. 


"Please check the number 
and dial again!’ 

Winston Straight up. 


NO ADDITIVES • TRUE TASTE 
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By Scott Kirsner 
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AA.com™. It’s all new. And now, it’s all yours. With online travel planning that’s so quick and easy, you can look 
and book faster than ever before. There’s instant access to your current Advantage® mileage balance and account 
information. Travel packages inspired by your own interests and preferences. Even exclusive Net S/^Aver Specials™ to 
help save you money. So visit the new AA.com today. Built around you, there’s truly no other site quite like it. 

The ultimate web site for everything American Airlines 


American Airlines and AAdvantage are registered trademarks, and AA.com and Net SAAver Specials are trademarks, of American Airlines, Inc. American Airlines reserves the right to change AAdvantage program rules, regulations, 
travel awards and special offers at any time without notice, and to end the AAdvantage program with six months notice. American Airlines is not responsible for products or services offered by other participating companies. 
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Developer Network 


Microsoft 

Where do you want to go today? 


©1999 Microsoft Corporation. All rights reserved. Microsoft, MSDN, Windows, and Where do you want to go today? are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries. 
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The 
curtain 
is about 
to rise... 


The Experience 
Economy 



Work Is Theatre & 
Every Business a Stage 


B . JOSEPH PINE II 
JAMES H . GILMORE 


...say Pine & 

Gilmore , on the Experience 

Economy, a new economic era in 
which every business is a stage, and 
companies must design memorable 
events for their customers. 

With The Experience Economy, 

Pine & Gilmore debut a highly original 
and yet eminently practical approach for 
companies to script and stage compelling 
experiences that engage customers in an 
inherently practical way. 
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Feelin’ the need for more speed when you cruise the Internet? Then check out the new UJebRacer™from 
Kensington. LUebRacer’s preset buttons rocket you to your fauorite sites way faster, find a single 
poujer-scroll button lets you zip through your bookmarks without the usual pointing, clicking or pulling 
down windows. Vou can euen perform browser tasks or jump to your email with 
one simple click. To nauigate the ‘net at warp speed, go to www.webracer.kensington.com. IjJuuJeU^ 
(CAUTION: LUEBRACER HAS BEEN KNOWN TO CAUSE EHTREME ENUV IN LABORATORY MICE.) Smart design at work. 

Kensington is a registered trademark and WebRacer is a trademark of ACCO World Corporation. All other registered and unregistered trademarks are the property of their respective owners. ©1998 Kensington Technology Group, a division of ACCO Brands, Inc. 







Actually, it works very well. Maybe 
because so much of it runs on Compaq. 
Four out of the five most popular Web sites 
are powered by Compaq. Hundreds of 
millions of hits are handled by Compaq 
platforms every day. Three-quarters of the top ISPs have standardized 
on Compaq for their Windows NT® based Web hosting. And if 
you’ve ever received e-mail, chances are, we helped get it to you. 

To find out how the Internet can help grow your business, feel free 
to ask the source at 1-800-AT-COMPAQ or www.compaq.com/moon. 


COMPAQ. Better 


answersr 


©1998 Compaq Computer Corporation. Ail rights reserved. Compaq is registered in the U.S. Patent and Trademark 
Office. Better answers is a service mark of Compaq Computer Corporation' Windows NT is a registered trademark 
of Microsoft Corporation. Alt other names are trademarks or registered trademarks of their respective companies. 
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RAVES 


Revolution 2.0 

I have always enjoyed Wired's 
combination of realism and 
futurism, but Negroponte is right 
- the revolution is over. So what 
is the future for Wired! Articles 
on the rich and wired, like the 
boorish Mike Bloomberg? Come 
on, tell us how this technology 
is changing our lives, show us 
people who are finding happi¬ 
ness and using it to have better 
lives, not just some creep who 
adds a few zeros to his net worth. 
Kirk McElhearn 
kirk@mcelhearn.com 


The Long Bloom 

"Terminal Velocity"captured the energy and creativ¬ 
ity of Michael Bloomberg and the financial-informa¬ 
tion and news universe he has created ( Wired 7.02, 
page 130). I worked with Mike Bloomberg 20 years 
ago at Salomon Brothers, how¬ 
ever, and there are portions of 
David S. Bennahum's article that 
I think are harsh. Kourosh Karim- 
khany's characterization of the 
Bloomberg environment as "an 
intellectual concentration camp" 
is particularly offensive and unfair. 
Bloomberg values loyalty, hard 
work, and honesty.The culture 
is demanding, but it works. 

The alleged Bloom¬ 
berg killers may provide 
a cheaper service, but 
they will be too frag¬ 
mented to compete 
with one-size-fits-all 
Bloomberg - traders 
need comprehensive data at their finger¬ 
tips to profit in the marketplace. 

Steven A. Ludsin 
saludsin@aol.com 


Institutionalized 

Articles like "Look Who's Talking" ( Wired 7.01, page 
128), about how the Amish are dealing with 
cellular phones, are why I subscribe to Wired and 
why I always go through it cover to cover. I can read 
about new technology elsewhere, but you explore 
where technology is taking us, as individual human 
beings and as a society.The only other place I've 
found this macro view of who we are and why is 
Smithsonian magazine. Smithsonian is where we've 
been; Wired is where we're going. 

Peter Shaw 

peter.shaw@usace.army.mil 







Armchair Generalizations 

So, I'm reading "The Wired Diaries" (Wired 7.01, page 
97) and I'm thinking,"Wow, these folks are full of 
remarkable insights about how technology affects 
our lives."Then another thought hits me:"These 
folks are full of crap." I don't mean to imply that 
their thoughts are not interesting or sincere. I'm 
referring to the article as a whole; you're talking 
to generals about what war is like.They might've 
known the front lines once, but now they're top 
brass - thinking big thoughts and making strategic 
decisions. Next time show us "The Wired Diaries" 
written by techno-grunts who are in the trenches. 
Mark Oehlert 
oehlert@erols.com 


Facing Y2K 

After reading Howard Rheingold's article on the 
Amish and their use of technology, I stopped to 
ponder an interesting fact:The Amish are almost 
completely Y2K compliant.They don't rely on the 
power grid, and they grow their own food.They 
don't have Internet connections, and they don't 
trust in embedded chips. In the worst-case scenario, 
they would again be without phones, which I'm 
sure would be taken as a sign from God to continue 
in the tradition of face-to-face relations set forth 
by the Amish Old Order. Perhaps this will truly be 
the New World Order. 

Christian Nommesen 
dove7@aloha.net 


The Weather Channeler 

The weather prediction Piers Corbyn made last 
December for Valentine's Day in Paris ("Corbyn 
Predicts," Wired 7.02, page 104) was especially 
interesting to this Paris resident. Sunday the 14th 
started out as another cold, clear spring day, just 
like the previous four. Jet contrails were the only 
things in the blue sky by 11 a.m., but by 1:30 p.m. 
high clouds started to move in. By 6 p.m., a heavy 
mist settled down with the smog, but there was 
still no sign of the predicted rain. Such changes are 
typical for this time of year, and it hadn't rained for 
many weeks, though it had snowed. 

Surprise! Monday morning the streets and foot¬ 
paths were covered in water. It had indeed rained 
heavily on the night of the 14th. Not 
only did Corbyn forecast the end of 
four days of clear skies, but he accu¬ 
rately predicted heavy rain - rather 
than snow, or fog. Amazing. 

Geoffrey Sinclair 
sindair@montrouge.wireline 
.slb.com 

Scratching the Surface 

I made my friends scratch the cover 
of Wired 7.01 before I scratched mine. 
Before they told me what it said, ideas 
ran rampant thorough my head. Quick! The future 
is all about... Y2K, computers, technology. 

"How disappointing," one of them said."It's all 
about people." 

I would have it no other way. 

I'm 15 and am unimaginably affected by what 
happens around me. I remember my family's first 
computer. We had Prodigy and I played games while 
sitting on my father's lap. I don't remember what 
the machine looked like, how big it was, or the 
brand; I remember playing with my dad. 

Julia Novitch 
thesilly@erols.com 


From Australia, with love: Lewis. 
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Gleaming the Cube 

As the former director of technology for Chiat/Day, 

I found Warren Berger's article about the agency's 
virtual office ("Lost in Space," Wired 7.02, page 76) 
oddly retro. After all these years of proselytizing the 
future, who'd have thought Wired would turn out 
to be an advocate for the cubicle? 

Chiat/Day's virtual office was a wildly ambitious 
attempt to pull off in six months what most com¬ 
panies will take the next 20 years to achieve. In a 
world of spiraling real estate costs and an increas¬ 
ingly mobile workforce, the idea of network com¬ 
puting and shared space with communal resources 
is inevitable. 

I often liken Chiat/Day's experiment to Kitty 
Hawk. Were Orville and Wilbur's 12 seconds aloft 
a success or a failure? Jay Chiat 
may have been cranky, bullheaded, 
and unrealistic. But give the rest 
of the world about two decades, 
and he'll also be right. 

Stevan Alburty 
alburty@workvirtual.com 

Old-Timer 

Regarding the millennium clock 
pictured in "Millennium Time¬ 
piece" (Wired 7.01, page 43), I 
was interested to see that it uses 
a pendulum invented by John 
Harrison in the 1730s, during his 
ultimately successful quest to 
build the first timepiece accurate 
enough to measure longitude. 

In 1722, Harrison built a clock 
in northern England that has run continuously since; 
it's still accurate to the minute and has never been 
overhauled or repaired. Constructed of tropical lig¬ 
num vitae wood, which is full of oil and never runs 
dry, the clock shows no sign of wear. 

Perhaps the Long Now Foundation has a com¬ 
petitor with a 274-year head start. 

John Ingham 

john.ingham@cwcom.co.uk 


Boxed In 

I felt mysteriously uncomfortable 
reading Warren Berger's expose 
of a novel idea gone horribly 
wrong in "Lost in Space." I cer¬ 
tainly tip my hat to Jay Chiat and 
his flock for sacrificing their space 
in the name of innovation. As one 
who's spent time cowering in a 
cubicle,! understand Chiat's need 
to shake things up. But after 
reading about the demise of his 
bold experiment, it's clear that 
thinking outside of the box is 
much easier than living there. 
Curt Poff 
curt@nando.net 


Eyes on the Prize 

At first, I couldn't understand why Wired used such a low-res photo of 
Estee Lauder Companies'VP of special markets and new media, Angela 
Kapp ("Business Model," Wired 7.02, page 69). A closer look revealed 
not a resolution problem, but the faint URL of Estee Lauder's Web site, 
www.clinique.com , printed across her face. 

I've heard that the fight for eyeballs is getting hot and heavy, 
but this is ridiculous! 

Keith L. Karolyi 
keithk2@worldnet.att.net 


Get Wired. Online. 


Just Say Bo 

I was thrilled to read "He's Got Guanxi!" (Wired 7.02, 
page 122). I spend a great deal of time in China and 
rarely see coverage in the West that gets it right. 
The story made me feel like I was dropped back 
into Zhongguancun, which, when 
you're there, seems like the center 
of the universe - a wild world 
filled with hope and opportunity. 

Westerners rightly criticize China 
for its human rights record, but 
it's unrealistic to expect the 
Chinese to comprehend, let alone 
share, Western values. 

As your article shows, China 
is changing. Human rights and 
democracy will come when the 
quality of life improves and information filters in. 
Repressive governments survive by controlling 
information and the economy, but the Chinese 
government is losing its grip on both. China's heroes 
are Bo Feng and the other idealistic businesspeople 
who are, as venture capitalist Sandy Robertson says, 
the ones "creating the country's future." I hope 
Wired will continue to chronicle their successes. 
Byron Rogers 

byron_byron_byron@yahoo.com 

Putting the PR in the PRC 

China's emerging venture capital industry will be 
internally driven according to Chinese characteris¬ 
tics, not the high-intensity glitz hyped in "He's Got 
Guanxi!"The article doesn't explain why China will 
adopt the venture capital model, nor how, when, 
or where the VC model will be rolled out; instead, 
it focuses on the periphery and presents a Silicon 
Valley, PR-centric view that demonstrates a lack 
of understanding of the facts, the forces driving 
change, and the real Chinese players. Guess what? 
The real players don't publicize their guanxi, live 
trans-Pacific lifestyles, or stay at the Portman Ritz- 
Carlton, Shanghai. 

Jack Fensterstock 
chinacap@erols.com 


www.wired.com/wired 

Dive into the magazine's recent issues, 
search our archive, or subscribe online. 

www.wired.com/wired/reprints 

Order reprints of seminal Wired 
magazine articles. 


Send your Rants & Raves to; 


Email: 

rants@wired.com 

Snail mail: 

Wired, PO Box 191826 
San Francisco, CA 94109-9866 

Editorial guidelines: 

guidelines@wired. com 

Editorial correspondence: 

editor@wired.com 

Undo 

School Credit: It was the University of Pennsylvania's 
ENIAC that first ran Lewis Fry Richardson's calcula¬ 
tions ("Everyone Complains About the Weather. 

Piers Corbyn Is Doing Something About It," Wired 
7.02, page 100).- Roaming Numeral: E.T.: The Extra- 
Terrestrial ms released in 1982 ("Product (Replace¬ 
ment," Wired 7.02, page 66). ■ Confused Sole:The 
Asics Gel-Kayano DuoSole (Wired 7.02, page 146) 
is actually in the forefoot of the running shoe. 
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Introducing The Document Exchange. 

The best of UPS by an entirely new route. 


Now there’s a revolutionary way to send documents and files quickly and securely over the Internet. Welcome to 
The UPS Document Exchange. At exchange.ups.com you can access free software that lets you address any digital file, 
choose the level of security you need, and send from your desktop, ^bu get tracking and delivery confirmation. Your recipient 
gets a universally readable file. And neither one of you has to wait for a delivery, stand by the fax machine, or struggle 
with e-mail attachments. It’s fast. It’s easy. And it’s exactly the kind of innovation you’d expect from UPS. 

MOVING at the SPEED of BUSINESS. 

© 1998 United Parcel Service of America, Inc. WWW. eXChcUige.UpS.COm 









Introducing Voice Mail Notification from SkyTel. 

Isn’t constantly checking voice mail an annoying waste of time? That’s why whenever you receive a voice mail, SkyTel notifies you right on your pager. And 
SkyTel is the only paging service with Caller ID, which tells you whom the message is from and if it’s urgent. SkyTel can even notify you if you have a 
message on your home or business phone. So now you can choose which messages are worth calling in for and which ones can wait. With SkyTel, you’re in 
control of your voice mail. Which means the days of checking... and checking... and checking... are gone. So get SkyTel. And get the message, guaranteed. 

Call now and get Sky Reply responses from your pager free for one full year* 



Call 1-800-759-6293 or visit www.skytel.com 


limited-time offer for new activations only. Some restrictions may apply. ©1999 SkyTel. 





Pratt built the server as a 

computer science professor demonstration of high process- 

Vaughan Pratt, the matchbox- ing power in a tiny form factor 
sized computer can theoretically (his how-to info is at wearables 
crunch spreadsheets, manage .stanford.edu). As for the small 

databases, and serve Web sites, server's big-time potential, he 

all from a road warrior's wrist. 


FWhat measures 1 cubic inch, 
runs Linux, and processes 500 
percent faster than a PalmPilot 
(and contains four times more 
memory)? The world's smallest 
Web server. Created by Stanford 


won't make any predictions.'in 
this market, a product will suc¬ 
ceed if, and only if, the gods 
smile on it," Pratt says."But it's 
certainly worth thinking about. 
- David Pescovitz 








oday's Scandinavia may be the 
Realm of the Cell Phone, but 
back before bits were the uni¬ 
versal building blocks, Denmark 
was the Kingdom of the Lego. 
Now - 31 years after the original 
Legoland opened in Billund - 


the US has one of its own in 
Carlsbad, California. The $130 
million, 30 million-brick theme 
park includes rides and replica¬ 
tions of famous national sites. 

Two model builders in 
Europe spent four and a half 



































































Legoland also boasts a center 
devoted to Lego's programmable 
Mindstorms robots, watched 
over by a 15V2-foot-taII, 1.1 
million-block face of Albert 
Einstein - a theory of relativity 
in 20:1 scale. - Jessie Scanlon 


months snapping together 
the 380,000 bricks of the Capi¬ 
tol Building before shipping 
it stateside. (Although there'll 
be no brainless senators on 
site, there is a plastic march¬ 
ing band.) 




























































eal Stephenson's world doesn't 
move in a neat, straight line. Hacking 
historical fact into future-present 
fiction, his new book Cryptonomicon 
tracks the interlocking fortunes of a 
World War II cracker and a current-day 
cryptopreneur building an extralegal 
data haven in Southeast Asia. 

The key to this crypto castle turns 
out to be deceptively simple: a deck of 
cards. As our hero discovers, any pair 
of jokers can convert an innocent¬ 
looking game of solitaire into the ulti¬ 
mate low tech, ultrasecure encryption 
system. Born in Fort Meade, Maryland 
- home of another puzzle palace, the 
NSA - Stephenson's pleased to see 
a tool of national security become a 
borderless commodity. And with the 
help of crypto guru Bruce Schneier 
and cypherpunk Ian Goldberg, he's 
slyly practicing what he preaches: 
Cryptonomicon spells out Solitaire in 
a technical appendix. Deal yourself 
in at www.counterpane.com/soHtaire 
.html. - William 0. Goggins 
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s wide as a two-lane high¬ 
way and thin as a wafer, the 
optical mirror inside the new 
Subaru Telescope is a sight in 
itself. Although larger optics - 
composed of many small reflec¬ 
tors - exist, the Subaru's mirror 
is a single piece of glass. This 
engineering feat will help tlie 
$300 million Subaru project 
deliver the clearest pictures of 
any ground-based devic^.tbe 
'scope, perched atop Mauna K£a 
on the Big Island of Hawaii.lean 
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pentium®][ 


Estimated reseller price to end users for IBM PC 300GL model 6287-41U; monitor shown is IBM G-54 with 15" screen and 13.7" viewable image, starting at $239; certain, features described below-are available 
for an additional charge. Actual prices may vary. MHz denotes microprocessor internal clock speed only; other factors may also affect application performance. PCs in this ad include an operating system. IBM 
product names are trademarks of international Business Machines Corporation. Wake on LAN is a produci of IBM/Intel Advanced Manageability Alliance and Is a trademark of IBM Corporation, Intel, the Intel 
inside logo and Pentium are registered trademarks of Intel Corporation, © 1999 IBM Corporation. All rights reserved. ,v 


limit 12,000 per customer 
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“ (& e -business tools 

from 

Pentium® II processor 350 mhz 

Customizable SystemXtra™ 

More is definitely better. And affordable, even after you buy. Cost-saving, 

$1,135* 

up to 64mb sdram, up to 8.4gb 

financing, service, support 

standards-based management features, like Wake on LAN7 allow you 


hard drive, 4 slots, 4 bays and training options. to easily integrate truckloads of IBM PC 300GLs into your enterprise. 


www.ibm.com/ibmpc or call 1800 IBM 7255, ext. 5030. 














































ome years ago, my grandmother 
tried to fax a punch bowl, assum¬ 
ing that a silver reproduction 
would emerge at the end of the 
line. Rapid prototyping systems 
bring that hyperopic vision one 


step closer to reality, and the Z402 
is the rapidest of them all. The 3-D 
printer - the bastard child of an 
MIT manufacturing and produc¬ 
tivity lab, commercialized by the 
Z Corporation and used by NASA 


and Adidas, among others - pops 
out models of any CAD file in min¬ 
utes, 10 to 20 times faster than 
competing machines. While many 
systems incorporate complex 
technologies to build finished 


and near-finished products, Z Corp 
offers a quick-and-dirty approach: 
a really souped-up ink-jet printer 
filled with cornstarch and a bind¬ 
ing liquid that turns powder into 
prototype. - Jessie Scanlon 
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WHAT TO EXPECT WIEN YOU HAVE 
A DIRECT SOLUTIONS PROVIDER. 


888-239-7278 www.cdw.com 


A CDW account manager, your Direct Solutions Provider, can make life a whole lot easier. Because he’s 
an expert, assigned to you personally and always there to help. Drawing from the top-names in every 
computing category, like Compaq, IBM, Toshiba, Hewlett-Packard, Cisco and Microsoft, he’ll build a 
computing solution just right for you. He’ll ship it the same day and give you lifetime support too, making 
CDW your one-stop resource for everything you need. No wonder we’re the number one direct source 
for industry leaders including Compaq, Microsoft, IBM and many others. So call us today at 888-239-7278 
or visit us at www.cdw.com. And see how much a billion dollar, FORTUNE® 1000 company can help 
you. CDW. Solutions that make your job easier. And that puts you in the best seat in the house. 


Computing Solutions 
Built for Business™ 


WHAT TO EXPECT 
WHEN YOU DON’T. 













More connected 


Bingham- the toughest judge in town (I’ve got his number and he’s got mine) 


Superior Court, Wednesday, 10:30 am; Death Valley Ride, Sunday, 6:00 am 


Tom Seclow 

Attorney 


Points for rebuttal in Friedman case 


Full leathers for Marilyn; book racing school; timesheets today! 


Vo, 

"synchronize and back up my Palm V organizer with my PC 
With just one touch. 


Palm Computing, Inc., developer of the world’s leading handheld platform 

© 1999 3Com Corporation 3Com, Palm Computing. and ■ ' arc registered trademarks and Palm. Palm V. PalmPilot, the Palm Computing platform logo. 

Simply Paim and More connected, are trademarks of Paim Compufm* Inc, or 3Com Corporation 










FETISH 



By Paul Spinrad 



Mirror Mirror 

Shiny things, like the Terminator 2 
T-1000 and the Nokia 8810, are always 
neato - it's just that simple. But the 
titanium-dad CDMA/TDMA digital 
handset has other strengths as well. 
Behind a sliding cover, the touchpad 
accesses an address directory and 
calendar, which can wirelessly sync 
with your PC via an infrared port.The 
phone also has three videogames, but 
you may not want to play them where 
someone might see you. 8800 series: 
$600. Nokia: www.nokia.com. 

Air Compressor 

The MPEG-1 encoder/decoder chip 
inside the M2 Multimedia Recorder 
does a workstation's job, compressing 
stills, audio, and video into ultrasmall 
JPEG and MPEG formats. Uncompressed 
input comes in live via the CCD and 
microphone.Then your computer 
can grab the encoded files through 
the serial or SCSI ports or with a PC- 
card reader. If human evolution had 
produced a swappable experience- 
recorder like this earlier, we wouldn't 
need language, which compresses 
even more than MPEG but introduces 
far more ambiguity. M2 Multimedia 
Recorder: $1,499. Hitachi: (800) 816 
2364, www.hitachi.com. 

Status Stopper 

We like Marc Newson. Designers tra¬ 
ditionally express their manifestos 
with chairs and tea services, but New¬ 
son proposes a new standard: the 
doorstop. Newson's Rock doesn't stop 
doors any better or worse than a brick 
or a 386, nor can it pour tea. It simply 
exists and may be moved by hand. 

The rest is pure design. Made out of 
polypropylene by the Magis company 
in Italy, the Rock may be filled with 
sand, shot, or tea leaves. The Rock: 
$66. Distributed by the Fig Garden: 

+1 (415)457 9443. 
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Guess you could say we like to go out of our way to make sure stuff looks real. 
Why? Because we can. Our 3D graphics accelerator performs over 100 billion operations a second. 
And considering our chip is compatible with a ton of games and software, maybe it’s time to upgrade ■ 
your present computer with a 3dfx Voodoo3' board, or make sure it’s built into your next one. JQ 
For more information, check out our website at www.3dfx.com. So powerful, it’s kind of ridiculous. 




Eye in the Sky 

The MicroSentinel security system 
from Security Data Networks includes 
up to four wireless 2.4-GHz color cam¬ 
eras and a receiver that plugs into 
your PC. When the system detects 
motion, it records time-stamped stills, 
audio, or video and saves the files 
locally, emails them to you, or archives 
them (password protected) on SDN's 
Web site. Meanwhile, it notifies you 
by phone. You can also monitor a live 
video feed from the PC to keep a vigi¬ 
lant eye on family, pets, domestic help, 
or government agents who may be 
outside. MicroSentinel (with one cam¬ 
era): $699. Security Data Networks: 
(800) 747 9101,+1 (919) 851 1778, 
www.sdn.net. 

Talking Nonsense 

Tots will positively fall over when they 
see that the new ActiMates are Tele- 
tubbies. A licensing agreement has 
turned the high-saturation techno¬ 
simians into the latest of Microsoft's 
interactive e-dolls, which sense and 
respond to sound and touch. Add the 
ActiMates TV Pack, and the tubby toys 
will react directly to the telly, as they 
properly should. Po (red, circle) and 
Laa-Laa (yellow, curlicue) ActiMates 
arrived in March.Tinky-Winky (purple, 
triangle) and Dipsy (green, spike) will 
join the fun in August. ActiMates 
Interactive Teletubbies: $54.95. Micro¬ 
soft: www.microsoft.com/actimates. 

Dock Worker 

You've secretly recorded a lurid bar¬ 
room confession implicating a major 
political figure, and you need to send 
the evidence to a literary agent in 
New York pronto. It's easy with the 
Walkabout Quest handheld recorder: 
Specify a recipient in the address book 
on the touchscreen, and when you 
replace the recorder in its docking 
station, the audio clips are automati¬ 
cally emailed. The dock attaches to 
your PC, but the clips are sent without 
ever having to download them onto 
your hard drive. Walkabout Quest: 
$449. Dictaphone: (888) 483 6266, 
www. dictaphone, com. 
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Anabolic steroids build muscle mass. More muscle incn 
means a bigger engine and more horsepower, put this r 
Torque is. It l s the pulling power you need to moVe qui^dyr^rouj 
9-5$ engine delivers maximum torque at low and mediumf rpmrsdl%Ta1f>g< 
takes place. And with less weightyJWity is enhanced. As isf exhilaration. 
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Clocker 

Glove Radar fits on any baseball mitt 
and displays the speed of the ball 
you just caught in mph. A standard 
3-voit lithium camera battery powers 
the small, 5.7-GHz Doppler radar, 
which sits behind the pocket and sees 
through the webbing. By applying 
speed-trap-style radar to the national 
pastime, Glove Radar will ensure that 
your kid s fastball won't fade. Or at 
least it won't fade from memory when 
he tears his rotator cuff trying to prove 
he can clock 70. Glove Radar: $79.95. 
Sports Sensors: (800) 589 3709. 

Really Remote 

Receivers, TVs, CD players, and satellite 
systems typically use infrared remotes, 
which require line of sight. But a single 
Jensen SC-595 universal remote can 
operate all these components through 
walls and floors as far as 95 feet away. 
A small transponder placed in front of 
your equipment translates the Jensen's 
commands from 900-MHz UHF into 
infrared, and a library of codes ensures 
the system's compatibility with prod¬ 
ucts from dozens of manufacturers. 
Expect future versions of the sleek 
couchtop to expand compatibility fur¬ 
ther by ordering pizzas and opening 
beer bottles. SC-595: $99.95. Jensen: 
(800) 962 3986. 

Radio Futurama 

Audio engineers have long sought a 
digital receiver, which would allow 
complete control over the radio signal 
without expensive circuitry. Previous 
attempts have been plagued by annoy¬ 
ing delays when tuning in a new fre¬ 
quency. Blaupunkt's new DigiCeiver 
line, including the colorful Nevada here, 
digitizes signals in the first stages and 
converts them back to analog just 
before output. Blaupunkt explains 
that this feature allows precise equal¬ 
ization, suppressing an interior's bass 
resonances and filling in its frequency 
dips. But it opens up future improve¬ 
ments as well.Too bad the thing has 
to go into a car. Nevada DigiCeiver: 
$349.95. Blaupunkt: (800) 950 2528. 
Thanks to Ivan Berger. 
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Dell offers a complete line of 
Intel®based products, including 
the Dell PowerEdge® 6300 Server. 
It can accommodate up to four 
Pentium®II Xeon™ processors, 
4GB of ECC memory and seven 
hot'plug-ready PCI slots. 


Actually, we pioneered the single biggest advantage of being direct: being 
direct- In other words, it’s just us. Dell. There’s no need for a middleman* 

You deal directly with the people who design and build your system, including 
Intel® based servers- As a result, your needs come first. And you know who’s 
accountable for meeting them. Meanwhile, we’re always creating new ways to 
keep the relationship between us long and happy. 

Premier Pages SM service, for instance. Customized web pages for your business 
that simplify ordering procedures, provide access to customer-specific reports 
and can help make your business more efficient. It’s another way you can talk 
one-to-one directly with us. Which means again, your needs come first. And it’s 
far from the only way. Ask us about our other programs, too. Regardless of which 
system or services fit your business, we’re here to answer questions and provide 
on-line and phone support. 24 hours a day. 

We’ll end, appropriately enough, by being direct: Give us a call toll free or 
visit our web site. You’ll see why our on-line sales have grown to $10 million a day. 



pentium®|[ 

xeon™ | 

PROCESSOR 


1-877-432-DELL toll-free 
www.dell.com 

Intel, the Intel Inside logo and Pentium are registered trademarks and 
Pentium II Xeon is a trademark of Intel Corporation. Dell, the Dell logo, 
Dellware and PowerEdge are registered trademarks of Dell Computer 
Corporation. Be Direct is a trademark of Dell Computer Corporation. 
©1999 Dell Computer Corporation. All rights reserved. 


BE DIRECT' 



www.dell.com 






















A gasket is about 







to blow. Now imagine. A chip in the engine alerts an 
electronic service that the driver signed up for when he 
bought the car. This service locates the nearest garage, 
books an appointment, provides directions to the driver, 
pushes his next business meeting back an hour and 
arranges for a rental car to meet him at the garage. 
But that’s only the beginning. Meanwhile, the car manu¬ 
facturer is notified of the gasket problem (it isn’t the 
first time!) and while the auto giant considers retooling 
the line, the service drafts a recall notice and engages 
the help of a PR firm. Wow. A lot is happening here. 
Car, gas station, rental-car company, auto giant are all 
seamlessly linked to the Internet. Not as a collection of 
websites or in a battle for eyeballs. But as a catalyst 
for the service-based economy. The next chapter of the 
Internet is about to be written. And it will have nothing 
to do with you working the Web. Instead, the Internet 
will work for you. www.hp.com/e-services 

The next E. E-services. 
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CEO SEARCH 

Braunpower 

I t’s common wisdom in high 
tech that you can never pay too 
much for a good CEO. But when 
CMGI, an Internet-focused ven¬ 
ture capital firm, recently commit¬ 
ted $100 million to fund a new 
company headed by former NBC 
president Neil Braun, the fiscal 
displays of confidence reached 
new heights. Yes, Braun has a 
stellar resume - in addition to 
running the Peacock for four 
years, he headed up Viacom Enter¬ 
tainment Group - but to date he 
has no business plan for the as- 
yet-unnamed company. 

The new venture, which is 
fast-tracked to launch early this 
summer, has only an ambitious, 
if somewhat squishy, conceptual 
plan. The company plans to con¬ 
struct Web sites for local radio 
stations, creating what Braun 
terms “content networks around 
local affiliates.” A local jazz sta¬ 
tion, for example, gets national 




► Only 54 of 139 developing countries have a 


AUCTIONS 

Eat the Rich 


ECOMMERCE 

May Flowers 

I n the hothouse of ecom- 
merce, back-end service 
bureaus such as Eliance have 
begun to blossom, promising 
increased efficiency to their 
e-retail clients. Yet gains in 
efficiency from infrastructure 
and software are easier to 


Would you give this man $100 million? 


advertising and events, along with 
an online jazz store, while Braun’s 
company nabs the local content 
and a slice of the revenues. 

But some in the know are dubi¬ 
ous. “Radio stations don’t want 
that kind of corporate control,” 
says Mark Hardie, an analyst at 
Forrester Research. And Braun 


will also face stiff competition 
from broadcast.com. 

If the business begins to go 
south, maybe Braun can still rely 
on all that star power. “Nobody is 
going to make a deal with me 
because it’s me,” he says. “But 
everybody will listen to me.” 

- Evan Ratliff 


STEP 1: 

A farmer in South 
America lists a crop 
on the Net, the "farmer's 
cart of the new millen- 
nium."Time gain: 
none yet. 


STEP 2: 

A wholesaler places an 
order online, specifying the 
preferred date of harvest and 
method of shipment. This way the 
wholesaler knows exactly when the 
shipment will arrive, eliminating 
time lost in the old system to 
auctions and middlemen. 

Time gain: two days. 


STEP 4: 

The wholesaler 
collects the shipment 
from the distribution 
company.Time gain: 
none. 


boast about than measure, so 
Eliance devised a novel metric, 
courtesy of client Floraplex. 
According to Floraplex [www 
. floraplex.com ), linking growers 
and wholesalers online adds 
four days to the life of a cut 
flower. Here's how. - India Leva! 


STEP 3: 

Floraplex's distribution 
company meets the flower 
shipment at the airport and 
clears it through customs, 
so flowers don't cool their 
petals in an airport fridge 
overnight.Time gain: 
one day. 


A t Buck's Restaurant in Silicon 
Valley a typical breakfast costs 
around $10. Unless you order the VC 
special: eBay item #60404203, a char¬ 
ity breakfast with Steve Jurvetson. 
Then it costs you $4,400, as Mark 
Hernandez discovered when his bid 
on the auction site won him a March 
audience with the famed VC who 
funded Hotmail. 

Originally, Hernandez planned to 
use the time to discuss his invest¬ 
ment in VaultReports.com, but when 
word got out, other cash-hungry 
start-ups offered equity in exchange 
for a mention."They came out of the 
woodwork," he says. 

Meanwhile, the Emergency Hous¬ 
ing Consortium for the homeless 
plans to auction other VC breakfasts. 
The nonprofit benefits from the pro¬ 
ceeds, and eBay is happy to help. 

"It's hysterical," says eBay VP Steve 
Westly."l have breakfast with Steve 
a couple times a year, and frankly it 
seems more like a $15 experience." 

- Evan Ratliff 


STEP 5: 

Florists, online and 
off, order flowers from 
the wholesaler's online cat¬ 
alog, which reflects exactly 
what's coming from the 
grower.Time gain: 
one day. 


STEP 6: 

Happy 

Mother's 

Day! 
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Y2K policy, and just 22 have taken specific actions to counter the millennium bug (World Bank) ^ A mere one-third of state welfare-management computer systems are Y2K compliant (Ilf 



WIRELESS DATA 

The New Outlook 


W hen Microsoft and Qual¬ 
comm announced a 
$50 million joint venture last 
November, it seemed to rate 
only a cynical yawn. Another 
meaningless, promiscuous part¬ 
nership, another excuse for a 
press release. 

Six months later, Wireless 
Knowledge turns out to be real, 
with an actual office in San 
Diego, nearly 40 employees, 
and a wireless data service 
called Revolv. More important, 
the company offers intriguing 


clues about a future where PCs 
look like phones and Microsoft 
looks like a utility company. 

“Revolv gives you Microsoft 
Outlook on your phone,” says 
Tom Clarkson, a Wireless 
Knowledge cofounder. “We did 
focus groups asking people 
what they most need wireless 
access to, and it was their con¬ 
tact book, email, and schedule. 
Not stock quotes and news.” 

With the new service, if 
you’re an Outlook user, and if 
your cell provider is one of the 
nine that has 
agreed to deploy 
Revolv, your 
prayers will be 
answered. For 
$20 or so a 
month you’ll be 
able to scroll 
through your 
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BANDWIDTH BREAKTHROUGH 

BLASTphemy 

T hese days cell phones are getting 
dirt cheap, and everyone is going 
mobile. But each new phone needs its 
own piece of the radio spectrum pie, and 
right now there are only so many slices. 

The trick, says Bell Labs scientist 
Reinaldo Valenzuela, is for many callers 
to share a single frequency.To make that 
possible, Valenzuela's team developed 
BLAST (Bell Labs Layered Space-Time). 

Traditionally, sending many signals 
over the same frequency produces radio 
cacophony. But instead of transmitting 


email and calendar on the 
cramped but functional screen 
of your cell phone, assuming 
your dialer is one of the new 
breed built to handle HDML 
(HTML’s little cousin). 

Of course, wireless data has 
long been the Bermuda trian¬ 
gle of high tech start-ups. “It 
seems like for the last 10 years 
every year has been declared 
the ‘year of wireless data,”’ 
admits John Major, the com¬ 
pany’s CEO, “but this time all 
the pieces are ready.” The 
Internet. HDML. And, most 
important, cellular airtime 
dropping toward $0. 

Cheap rates have made prac¬ 
tical the longer connections 
required for data, and they’ve 
made cellular companies des¬ 
perate for new revenue oppor¬ 
tunities. “Revolv gives the 



carriers 
a new way 
to differ¬ 
entiate 
their ser¬ 
vice,” says 
Clarkson. 

It may do the 
same for Microsoft, 
offering alternate 
revenue streams and 
perhaps signaling an even 
bigger shift in Redmond’s 
business strategy. “This is the 
first example of Microsoft 
charging a subscription instead 
of a licensing fee for their soft¬ 
ware,” points out Clarkson. 
“And you can imagine in the 
future that you might be will¬ 
ing to pay a transaction fee to 
get directions to the nearest 
pizza place when you’re travel¬ 
ing.” - Steve G. Steinberg 
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With BLAST, signals 
are divided among 
multiple antennas, and 
transmitted over the 
same frequency. 


Each signal 
bounces off 
objects and 
scatters 
randomly. 


Antennas 
receive the 
scattered 
signals. 


The strongest 
signal is ex¬ 
tracted first, 
then the second 
strongest... 


from one antenna to another, BLAST 
beams multiple messages from multiple 
antennas to several receivers.The sig¬ 
nals each take a different path, bouncing 
off objects, and in the process brand 
themselves with a unique footprint. At 
the receiving end, digital signal proces¬ 
sors puzzle out the radio babble by iso¬ 
lating the strongest signal and extracting 
it, then the next strongest, and so on. 

BLAST will let companies with a fixed 


allotment of bandwidth multiply the 
number of customers they serve (or 
offer customers a higher bit rate). At 
first, BLAST products will end up in 
fixed-wireless LANs. But Valenzuela's 
team is attempting to shrink the antenna 
array to fit in mobile handsets. Then he 
expects BLAST to be snapped up by 
cellcos like Sprint and AT&T, since it 
could increase their bandwidth capacity 
tenfold overnight. - Stephan Somogyi 
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At better department stores, www.slates.com I-800-SIATES-I 
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► Forty-nine percent of Americans believe biblical prophecies predict the future better than The Farmer's Almanac, astrologers, or pollsters 


on Watch 


Squammer 

An InterNIC saboteur 
who submits bogus 
registration forms 
(probably automated) 
for a given domain, 
thus tying up the name 
so that others cannot 
register it. 

Sleep Camels 

Ultraworkaholics who 
go for days on end and 
then power-sleep most 
of the weekend in an 
attempt to store up rest 
for the week ahead. 

Globality 

Term coined by Daniel 
Yergin and used often 
at the World Economic 
Forum's 1999 meeting. 
Where globalism de¬ 
scribes a process, global¬ 
ity refers to our current 
condition of being an 
economically integrated 
global economy. 

Telesmell 

The sensing, communi¬ 
cation, and re-creation 
of odors for a remote 
virtual reality rig. 

X Consumer 

Term used in the online 
porn industry for view¬ 
ers of adult content. 
"Jane's Guide is the X 
consumer's best friend." 

Tip o'the paper party 
hat to Alberto Gaitan 
and Dave Nadig. 

- Gareth Branwyn 
(jargon@wired.com) 



BUSINESS MODELS 

What the Web Can 
Learn from Amway 

W hen Amway begins selling 
on the Web on September 1, 
two great 20th-century marketing 
forces will collide: multilevel mar¬ 
keting and ecommerce. Amway 
perfected MLM, an offline tech¬ 
nique in which distributors earn 
money not only from the goods 
they sell but also from those sold 
by the distributors they recruit. 

And the Web brought us ecom¬ 
merce. Both circumvent brick- 
and-mortar stores, both generate 
billions - and both are derided by 
detractors as Ponzi schemes. 

This doesn’t worry regional VP 
Ken McDonald, who claims that 
Amway’s new site, Quixtar, will be 
“an entirely new business model 
for the Web.” But what can the 
Web really learn from Amway? 

Reintermediation Amway distribu¬ 
tors go door-to-door while chasing 
down commissions. The Web 



products. Most ecommerce sites 
are too swamped to provide good 
support. “Quixtar is a combination 
of the high tech and high touch,” 
according to McDonald. 

Evangelism Amway distributors 
who get their friends to sell earn 
bonuses, kind of like how Ama¬ 
zon.com offers cash rewards to 
webmasters whose links to books 
translate into sales. But even 
though Amway hasn’t advertised 
Quixtar yet, the teaser site (www 
xountdown9199.com ) already gets 
a million hits a day. - Bob Parks 


wants to eliminate the 
distributor. Quixtar 
will ask a user to enter 
a distributor’s ID 
number - if you don’t 
have the number, a 
distributor in your 
ZIP code will get the 
commission. 

Stickiness Amway has mastered the 
secret to creating sticky merchant- 
customer relationships: Its 1 mil¬ 
lion or so US distributors hawk 
sundries and cosmetics to friends 
and neighbors. The Web offers 
weather updates and free email to 
keep users coming back. Quixtar 
has friction-free ecommerce with 
face-to-face interactivity. 

Support Amway began with a con¬ 
centrated cleaner requiring expla¬ 
nation at the point of sale, and a 
simple mandate: The distributor 
should advise customers on Amway 


VIDEOGAME EMULATORS 



History in the Taking 


I n just two years, a ragtag group of coders led by 
Italian student Nicola Salmoria created an open- 
source project known as the Multiple Arcade Machine 
Emulator. MAME grew from a software patch capable 
of reproducing Pac-Man on a PC to code that ran hun¬ 
dreds of games from arcade history on a desktop. 

But the Interactive Digital Software Association, 
a game-industry trade group, wasn't impressed: Last 
winter, its investigators fired off emails to ISPs demand¬ 
ing removal of the original arcade-game program files. 

The IDSA has missed the point, says the MAME team. 
The emulator is a downloadable museum of videogame 
history - "the largest collection of documentation on 
arcade hardware available in the world,"adds Salmoria. 

Nevertheless, the IDSA operation appeared to suc¬ 
ceed, and the emulator movement seemed to be over. 
But then, this spring, the oft-splintered community 
seemed reinvigorated. 

Connectix unveiled the Virtual Game Station, a $50 


emulator that runs PlayStation games on the Mac. Sony 
took to the courts to block its shipment and failed. 

Soon after, a working N64 emulator called UltraHLE 
appeared. Able to play 17 Nintendo cartridges, the 169K 
file advanced emulator tech by years. Nintendo threat¬ 
ened legal action, and the coders. Epsilon and Reality- 
Man, went into hiding."We wanted to show the world 
that anything is possible," said RealityMan. 

The lesson: The age of proprietary barriers between 
gaming platforms is ending. An emulator could some¬ 
day run on a system like Sega Dreamcast, rendering it 
compatible with both PlayStation and N64. 

Meanwhile the MAME project soldiers on."If we 
don't archive them, there will be nothing left 
in 50 years," Salmoria says, referring to the 
date the first arcade-game copyrights 
expire."The boards will be broken 
beyond repair. Who's going to save the 
games if we don't?" - David McCandless 
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WITH THE STUNNING ARRAY OF SONY VAIO NOTEBOOK CHOICES 







persona ize 


THE NEW ALL-IN-ONE NOTEBOOK 



60 days FREE Internet access, no credit card 
required (no daily maximum, up to 100 hours 
total). Certain restrictions apply. 


Everything you want in a notebook—built right in. 

There’s a lot more than an Intel processor inside this slim notebook (less than 7 lbs. and 
1.6" thin). Now, the DVD-ROM or CD-ROM, floppy disk and hard drives are all built in, 
so you’ll never have to hook up any externals. All three models have even bigger 
screens than before and come with dual battery capability for up to 7 hours 1 of on-the-go 
power. Plus, each model comes pre-loaded with a host of software for some powerful 
multimedia capabilities. The only thing we didn’t add to this notebook was weight and 
size. So you can see why 3MAX+™ means MaxMobility, MaxScreen and MaxBattery 
plus a whole lot more. 

3MAX+ Features 

(all models): 

• MaxMobility: Less than 7 lbs. +t ; 

1.6" thin 

• MaxBattery: 2X battery life 

• MaxScreen: 14.1" XGATFT 

Plus: 

• All-in-one design 

•i.LINK (IEEE-1394) port for 

DV still image capture 


Pre-installed Software 
(all models) 

• Windows 98 

• Microsoft Outlook 98 

• Microsoft Works 

• Adobe PhotoDeluxe 

• Sony Picture Gear 

• Sony DVgate Still 


3maj& 


t Using optional second battery in floppy drive bay. Battery life based on usage, 
tt With weight saver in floppy drive bay. 


F190 $3,099.99 

As low as $55.95 a month* 

• Intel Pentium II processor 366 MHz 

• 64 MB SDRAM 

• 6.4 GB hard drive 

• 2X DVD-ROM drive 

• 14.1" XGATFT Display 

• V.90 modem 

• High-capacity Lithium-Ion battery, dual 
battery capability 

• 128-bit graphics acceleration 

• Built-in stereo speakers 

• Digital touch pad 

• Digital video movie editing capability 
via i.LINK and DV Camcorder 


Customize with: 

★ Upgrade to 128 MB RAM add: $200.00 


$200 Rebate with purchase of FI 90 
All-in-One Notebook. (Offer expires 5/31/99) 

10 FREE DVD rentals from 
NetFlix™ with purchase* 

(offer expires 5/31/99). 

FREE USB 
Mouse with 
upgrade, a 
$49.99 value 


F180 $2,299.99 

As low as $41.51 a month* 

• Intel Pentium II processor 333 MHz 

• 64 MB SDRAM 

• 4.3 GB hard drive 

• 2X DVD-ROM drive 

•14.1" XGATFT Display 

• V.90 modem 

• High-capacity Lithium-Ion battery, 
dual battery capability 

• 128-bit graphics acceleration 

• Built-in stereo speakers 

• Digital touch pad 


Customize with: 

★ Upgrade to 128 MB RAM add: $200.00 

★ Upgrade to 6.4 GB hard drive add: $200.00 


$200 Rebate with purchase of FI 80 

All-in-One Notebook. (Offer expires 5/31/99) 

10 FREE DVD rentals from 
NetFlix with purchase* 

(offer expires 5/31/99). 


FREE USB 
Mouse with 
upgrade, a 
$49.99 value 


F160 $1,999.99 

As low as $36.09 a month* 

• Intel Pentium II processor 300 MHz 

• 64 MB SDRAM 

• 4.3 GB hard drive 

• 24X MAX CD-ROM drive 

• 14.1" XGA TFT Display 

• V.90 modem 

• High-capacity Lithium-Ion battery, 
dual battery capability 

• 128-bit graphics acceleration 

• Built-in stereo speakers 

• Digital touch pad 

Customize with: 

• Upgrade to 128 MB RAM add: $200.00 

• Upgrade to 6.4 GB hard drive add: $200.00 

FREE USB 
Mouse with 
upgrade, a 
$49.99 value 


10 FREE DVD rentals from 
NetFlix with purchase* 

(offer expires 5/31/99). 


ALL-IN-ONE ACCESSORIES 


- - 

AC Adapter 

PCGA-AC71: $99.99. Get an 
additional AC adapter and keep 
one at home and one at work. 



Rechargeable Battery Pack 

PCGA-BP71: $249.99. Up to 7 
hours with two batteries. Note: 

Battery life may vary based on usage. 



• Network Port Replicator 

PCGA-PRF1: $199.99. Built-in Ethernet® 
10 Base-T, USB parallel, serial VGA, DC-in, 
PS/2 keyboard and PS/2 mouse. 



• All-in-One Carrying Case 
PCGA-CCF: $99.99. 

Easily holds notebook and 
accessories. 

































SUPERSLIM NOTEBOOK 



'5 ACCESSORIES 



• External 14X CD-ROM Drive 
PCGA-CD5: $299.99. AC adapter and PC Card 
interface supplied. Requires AC power for operation. 



• Leather Carrying Case 
PCGA-CC5: $149.99. Custom case includes 
detachable compartments for all of its accessories. 



• Rechargeable Battery Pack 
Long-Life: PCGA-BP52: $299.99. Up to 7 hours 
with 505TS; up to 6 hours with 505TX. 

Note: Battery life may vary based on usage. 

Standard: PCGA-BP51: $149.99. Up to 3 hours 
with 505TS; up to 2.5 hours with 505TX. 

Note: Battery life may vary based on usage. 



• Port Replicator 

PCGA-PR5: $99.99. Ports: Parallel printer, PS/2® keyboard, 
PS/2 mouse and VGA monitor. 



• Stereo Speakers 

PCGA-SP51: $99.99. 

External clip-on speakers that 
give you even more sound. 



• AC Adapter 

PCGA-AC51: $99.99. Get 

an additional AC adapter and keep 
one at home and one at work. 


• Battery Charger PCGA-BC5: $199.99. 

You can charge 2 batteries simultaneously. Compatible 
with both Long-Life (L) and Standard (S) batteries. 


So light, yet so powerful. 

Only 2.7 lbs. and .9" thin. The newest Sony 
VAIO® 505 SuperSlim Notebooks are even 
lighter and slimmer than before. Each sports 
a light, durable magnesium-alloy case inside 
which you’ll find: an Intel® Pentium® processor 
with MMX/" technology; crisp, clear display; 
90%-sized keyboard; heavy-duty hard drive; 
built-in modem; Programmable Power Key 
for one-button access to your e-mail, calendar 
or browser;* plus Signature Capture so you 
can sign off on original documents in your own 
handwriting. What more (or less) could you 
want in a portable PC? 


60 days FREE Internet access, no credit card 
required (no daily maximum, up to 100 hours 
total). Certain restrictions apply. 


505TX $2,199.99 _ 

As low as $39.70 a month* 

• Intel Pentium processor with MMX 
technology 300 MHz 

• 64 MB SDRAM (expandable to 128 MB) 

• 6.4 GB fixed hard drive 

• 0.9" thin; 2.7 lbs. 

• 10.4" XBRITE™ XGA Active Matrix Display 

• V.90 modem 

• High-capacity Lithium-Ion battery 

• Touch pad with pen operation 

• Bundled port replicator and external 
floppy disk drive 

• One type II PC Card slot with card bus 
zoomed video support 


S $1,799.99 


As low as $32.48 a month* 

• Intel Pentium processor with MMX 
technology 300 MHz 

• 64 MB SDRAM (expandable to 128 MB) 

•4.3 GB fixed hard drive 

• 0.9" thin; 2.7 lbs. 

• 10.4" SVGA Active Matrix Display 

• V.90 modem 

• High-capacity Lithium-Ion battery 

• Touch pad with pen operation 

• Bundled port replicator and external 
floppy disk drive 

• One type II PC Card slot with card bus 
zoomed video support 


Pre-Installed Software 
(both models): 

• Windows® 98 

• Microsoft® Outlook™ 98 

• Microsoft Works 

• Adobe PhotoDeluxe® 

• Sony Picture Gear™ 

• Sony DVgate™ Still 

SONY Exclusive Features 
(both models): 

• i.LINK™ (IEEE-1394) port 
for DV still image capture 

• Pen-based signature and 
drawing capture 

• Programmable Power Key 
-Unattended e-mail retrieval 


$100 Rebate 

with purchase of VAIO 505TX 
and CD-ROM Drive (PCGA-CD5). 
(Offer expires 5/31/99) 


FREE USB Mouse with upgrade, 
a $49.99 value 


Customize with: 

★ Upgrade to 128 MB RAM 
add: $300.00 


$100 Rebate 

with purchase of VAIO 505TS 
and CD-ROM Drive (PCGA-CD5). 
(Offer expires 5/31/99) 


FREE USB Mouse with upgrade, 
a $49.99 value 


Customize with: 

★ Upgrade to 128 MB RAM 
add: $300.00 
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YOUR 


PROCESSOR, RAM AND HARD DRIVE ONLY AT SONY VAIO DIRECT 8 ' 












SONY DIGITAL MAVICA CAMERA 


SONY 1C CHIP RECORDER 


SONY PC GLASSTRON MONITOR 


This sleek, semi-pro Digital Mavica® 
Camera gives you instant imaging and 
endless storage because it captures all 
your pictures on floppy disk. Just take 
your photos and transfer them to any 
Sony PC—without wires or adapters. 
Then e-mail them to anyone, anywhere 
in the world! (For details on the full 
line of Digital Mavica Cameras, see 
the reverse.) 

Model: MVC-FD91 
Price: $999.00 


With the Sony IC Chip Recorder, you get 
a palm-sized device (just 2.5 oz.) that 
captures your voice with digital clarity. 
And links right to your Sony PC. Giving 
you a swift, effortless way to save, down¬ 
load and e-mail your voice messages and 
memos. Holds up to 24 minutes of 
recording, in five separate message cate¬ 
gories. Includes digital VOR that starts 
and stops with your voice, so you never 
miss a single word. 

Model: ICD-70PC 
Price: $149.95 


A big-screen display that’s portable? The 
PC Glasstron™ monitor creates a virtual 
30" high-resolution image—for your 
eyes only. It’s head-mounted to offer you 
the most in mobility and 
privacy. And its built-in headphones 
make your multimedia experience even 
more amazing. Just plug it into your 
notebook and other video sources and 
let the games begin? 

Model: PLM-S700 
Price: $2,599.00 
As low as $46.92 a month* 


°See 


advisories on back 


page 


MEMORY STICK IC RECORDING MEDIA 



Introducing the next generation of digital data storage—Memory Stick "Media. Smaller than a 
stick of gum, but with five times the storage capacity (MSA-8A model) of a standard 3.5" floppy 
disk, Memory Stick Media is expected to become the new industry standard for storage and 
transfer media. Plus, it makes it even easier for you to transfer images, sounds, data and text 
between cameras, computers and more. 

4 MB Memory Stick Media Model: MSA-4A Price: $29.99 
8 MB Memory Stick Media Model: MSA-8A Price: $39.99 


Sony now builds your PC to order, so don't settle for anything 
less than a perfect fit. All PC's shipped within 7 days straight 
from the factory* All other products shipped within 24 hours* 

Sony VAIO Direct - 

BUY DIRECT. 

www.sony.com/direct-nwr 

or call toll-free 

1-877-258-SONY 


























GET THE SONY VAIO NOTEBOOK YOU 
WANT. JUST THE WAY YOU WANT IT. 
ONLY FROM SONY VAIO DIRECT. 

THE 838 MODULAR NOTEBOOK 



Swap any drives and battery to take only what you need. 

The new Sony VAIO 838 Notebook is just what every power-hungry office nomad is looking for. 
More power and portability. Packed with our road-warrior 3MAX™ features, this notebook offers 
MaxMobility (under 6 lbs. and less than 1.73" thin), MaxScreen (a full-color 13.3" high-resolution 
XGA display) and MaxBattery (up to 8 hours of power without a charge). Plus, the DVD-ROM 
drive, floppy disk drive, second battery 5 or second hard drive 5 are all interchangeable so you take 
only what you need. All told, it’s a mighty powerful PC wrapped in a light and slim package. 


3MAX Features: 

• MaxMobility: Less than 7 lbs. A ; 1.75" thin 

• MaxScreen: 13.3" Active Matrix 
LCD Display 

• MaxBattery: 2X battery life M 

• Using optional second battery 
in floppy drive bay 


3max„ 


Pre-installed Software: 

• Windows 98 

• Microsoft Outlook 98 

• Microsoft Works 

• Adobe PhotoDeluxe 


s Using optional second battery in floppy drive bay. Battery life based on usage. 

AWith weight saver in floppy drive bay. 

AAWith optional second hard drive and removable drive bay. Battery life may vary based on usage. 


838 $2,699.99 


As low as $48.73 a month* 

• Intel Pentium II processor 366 MHz 

• 64 MB SDRAM 

• 6.4 GB removable hard drive 

• 2X DVD-ROM drive 

• Removable drive bay for DVD-ROM 
drive, floppy disk drive, second battery, 
second hard drive 

• 13.3" XGA TFT LCD Display 

• V.90 modem 

• High-capacity Lithium-Ion battery, 
dual battery capability 

• 128-bit graphics acceleration 

• Built-in stereo speakers 

• Digital touch pad 


838 ACCESSORIES 



Customize with: 

★ Upgrade to 128 MB RAM 
add: $200.00 



• Carrying Case 

PCGA-CC7: $99.99. Air-cushioned, this case holds 
your notebook, AC adapter, extra battery and floppy or 
CD-ROM drive. 

• AC Adapter 

PCGA-AC71: $99.99. Get an additional AC 
adapter and keep one at home and one at work. 

• Network Docking Station 

PCGA-DB8: $599.99. Offers everything you need to 
connect your notebook to your company’s PC network. 

• Rechargeable Battery Pack 

PCGA-BP71: $249.99. Up to 8 hours with two bat¬ 
teries. Note: Battery life may vary based on usage. 

• Extra 4 GB Hard Drive 

PCGA-HD740: $499.99. Placing a second 4 GB hard 
drive in the versatile drive bay increases your storage 
capacity for large applications. 


THE NEW Cl PICTUREBOOK™ 



PCG-C1X $2,299.99 


As low as $41.51 a month* 

• Intel Pentium processor with MMX 
technology 266 MHz 

• 64 MB SDRAM 

• 4.3 GB hard drive 

• Built-in CCD camera (Motion Eye) 
•8.9" XWIDE TFT LCD Display 

(1024x480) 


The new Sony notebook with a built-in digital camera. 


C1X ACCESSORIES 


This compact wonder makes using digital pictures in documents, 
e-mail or Websites easier than ever before—because the digital 
camera is built right in. Just swivel the camera toward your subject 
and capture video clips or still shots. Pre-installed software allows 
you to create animated special effects or even a 360° panorama 
from still frames. Not much bigger than a paperback book, it also 
delivers full notebook functionality that lets you run Windows 98. 


• Windows 98 

• Adobe PhotoDeluxe 

• Pre-installed original Sony 
multimedia software with 
Smart Write, Smart Publisher 
and Smart Capture 

• 17mm pitch/2mm stroke keyboard 


•2.5 lbs., 1.5" thin 

• i.LINK (IEEE-1394) port for DV still 
image capture 

• Magnesium-alloy display housing 

• Integrated Universal Serial Bus (USB) 

• Integrated V.90 modem 

• External USB floppy drive 


• External 14X 
CD-ROM Drive 

PCGA-CD5: 

$299.99 



• AC Adapter 

PCGA-AC51: 

$99.99 


• Cl Carrying 
Case 

PCGA-CC1A: 

$149.99 


• Long-Life 
Rechargeable 
Battery Pack 

PCGA-BP12: 

$299.99 

• Battery Charger 

PCGA-BC1: 

$199.99 


• Standard Rechargeable Battery 
Pack PCGA-BP11: $149.99 





















Sony Digital Mavica Cameras 


THE WORLD 'S ONLY FLOPPY -DISK DIGITAL CAMERA 


The Sony Digital Mavica® Camera isn’t just the world’s 
favorite digital camera. It’s the only digital camera in the 
world to use a standard floppy disk for film. So it works 
seamlessly with any PC. And gives you an effortless way to 
do some pretty amazing things. 

Just point, shoot and preview your images on the camera’s 
color LCD display. Pop the floppy in your PC and e-mail 
your images, post them to the Web or use them to create a 


polished presentation? Some models even let you record 
up to 60 seconds of live video and audio on a single flop¬ 
py. So you can do things like e-mail a video clip of your 
newborn baby—complete with sound—just minutes after 
she’s born. 

It’s easy to imagine all the amazing things you could do with 
a Digital Mavica Camera. The tough part is deciding which 
model is best suited to help you make it all happen. 


MVC-FD91 

$999 1 

JL ’ 

Designed for the serious photo enthusiast, this semi-pro 
model is loaded with top-of-the-line features, like MPEG 
audio/video capabilities, a 14X Optical Zoom lens, Optical 
SteadyShot® and special manual controls. 

MVC-FD81 1 

$799 

m This model comes with most of the perks of our semi-pro 

WjMf model, plus all the great features of our standard Mavica 

’ J| ! Cameras. Highlights include: XGA picture quality, as well as 

MPEG audio/video and voice memo capabilities. 

T 

he Sony Computer Loan” 


We offer financing options for Sony computer products and peripherals—including low monthly payments 
and flexible payment options. The Sony Computer Loan SM is convenient, affordable and has no pre-payment 
penalty. Ask your Sony VAIO Direct” representative about this financing option today. 

Sony VAIO Direct ■ 



Pentium*!! 


BUY DIRECT. 

www.sony.com/direct-nwr 

or call toll-free 

1-877-258-SONY 


© 1999 Sony Electronics Inc. All rights reserved. Reproduction in whole or in part without written permission is prohibited. Price, specifications and promotions are valid only in 
the U.S. Prices and promotions do not include applicable sales tax or shipping. Sony, VAIO, Great Products. Great People., i.LINK, PictureGear, DVgate, Memory Stick, 3MAX, 
3MAX+, Mavica, SteadyShot, PictureBook, Glasstron and the Sony logo are trademarks of Sony. Sony VAIO Direct and Sony Computer Loan are service marks of Sony. Microsoft 
and Windows are registered trademarks and Outlook is a trademark of Microsoft Corporation. Intel, the Intel Inside logo and Pentium are registered trademarks and MMX is a 
trademark of Intel Corporation. All other trademarks are trademarks of their respective owners. *With the Sony Computer Loan Program. Sony Computer Loan terms: No money 
down. 15.17% ANNUAL PERCENTAGE RATE (APR) and 12.35% variable rate (7.75% Prime + 4.60% Spread) as of March 7,1999, each subject to monthly increase. The month¬ 
ly variable rate equals the prime rate published in the “Money Rates” table of The Wall Street Journal on the 1st business day of each month. Changes to rate take effect on the 
5th business day of each month and remain in effect until subsequently changed. Eight-year term. On approved credit. The Sony Computer Loan is offered by Servus Financial Corp. 
Delivery options include overnight service, two-day delivery, or ground service. For Hawaii and Alaska: two-day delivery only. Shipping charges to and from the customer are not refund¬ 
able. This product should not be used by children age 15 or younger. Individuals with eye or heart disease or injury or high blood pressure should consult their doctor prior to use. 
# Tax(if applicable), shipping and handling charges not included. Subject to carrier pickup and product/parts availability. All PC’s built to order, shipped from Sony U.S. domestic 
configuration center. ^Requires ISP service. 
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Is YOUR COMPANY KNOWLEDGE POWERED? 



i .Knowledgeable 


SERVICE. 


Knowledge power you r company. 

800 - 937-3622 


2 ■ Knowledgeable 


STAFF. 


Hi re Knowledge 

Temporary and Permanent Staffing 


www.hireknowledge.com 
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The average wired American sends or rece ives 26.4 emails a day, for a combined daily total of 2.1 billion messages pppte) ► Americans who spend 2Vt minutes per hour 


CONVERGENCE 

DENizens of the Web 


W hen Marc Collins-Rector 
founded Concentric Network 
in 1991, funding was scarce, so he 
ran the fledgling ISP out of Payless 
ShoeSource stores across the coun¬ 
try. Years and millions later, he’s 
launching a new venture. And this 
time, investors are listening. 

This month, Digital Entertain¬ 
ment Network ( www.den.net ), a 
Web-based TV play, will roll out 
30 original pilots - shows like 
Punk Planet, aimed at little punks, 
and Redemption High, for young 
Christians. The 21-minute episodes 
will be updated every two days, 
and viewers can opt for lo-res or 
higher-res video. 

But DEN isn’t just plunking TV 
on the Web, says Collins-Rector - 
it’s trying to create TV for the Web. 
That means eschewing the large 
general audiences of the major 


networks. “We’re creating shows 
for the generation that is aban¬ 
doning TV for the Internet,” says 
Collins-Rector. 

Former Congressman Michael 
Huffington is an investor. So is 
David Neuman, former president 
of Walt Disney Television and 
Touchstone Television, who joined 
DEN last September. 

“I was coming from a business 
where the trend lines are all going 
in a bad direction,” explains Neu¬ 
man from DEN’s Santa Monica, 
California, office. “Audience size is 
shrinking, costs are going up, ad 
rates are flat.” 

Indeed, DEN is already signing 
up advertisers - Ford, for one - as 
it prepares to zap the NBC peacock 
into a roasted turkey. At the very 
least, expect DEN to ruffle some 
feathers. - Richard Baimbridge 


Collins-Rector (left) and Neuman ease into their new gig. 


PSYCHOLOGY 


Shrinking the Portals 


F riendly and generous. Hard¬ 
working. An active personality, 
with a strong sense of identity. 
Your perfect mate? Nope. It's Yahoo! 

For decades, psychologists have 
studied personalities to gauge how 
well-adjusted a person is. But Web 
sites? The more portals take on 
human activities like customer 
service, the more critical character 
traits - and defects - become. 


Or so says John W. Jones, an 
industrial and clinical psychologist 
with National Computer Systems. 
Jones, who began analyzing sites 
while writing The Virtual Entrepre¬ 
neur, shrank the four major por¬ 
tals, scrutinizing financial data 
and news reports.Then he rated 
them in six personality areas: 
adjustment, extroversion, open¬ 
ness, agreeableness, conscientious¬ 


ness, and "intellectance" (cute 
psychobabble for intelligence). 

Yahoo! scores high in agreeable¬ 
ness - it's service driven. But it's 
not too extroverted (it is, after all, 
known for pared-down design). 

And Lycos? Well, it's intellectual, 
relying on algorithms to rank sites. 
But like many intellectuals, it isn't 
too agreeable. 

Jones contends that Excite has 


buried an extreme personality 
under boring offerings. And woe is 
Go. It cobbles together assets from 
Infoseek, ESPN, ABC, and Disney, 
and, sadly, it displays the classic 
signs of identity crisis. 

Should the portals care? Well, 
"Sites are becoming more human¬ 
like," says Jones. "And we relate to 
humans through personalities." 

- Debra Aho Williamson 


Confronting portality: Psychologist 
John Jones says Dennis Rodman and 
Excite are a perfect match. 


■ Adjustment 
Extroversion 

■ Openness 

■ Agreeableness 

■ Conscientiousness 

■ Intellectance 
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30 GB Digital Drives 

From $299 


Big space at a small price. 

That's the idea behind the OnStream 30GB and 50GB 

digital Storage solutions . Disk is full. File not found. System error. 

Frustrated? It's time for a big, easy-to-use, reliable storage solution. Introducing 
the OnStream 30GB Desktop Digital Drives with OnStream Echo™ software. Now 
you'll never run out of space or have to go searching for your files ever again. Really. 
Echo does it all, from completely automatic backup to "drag and drop" storage to 
effortless organization. And with a media price of about a buck a Gig, OnStream can 
easily put an end to your storage frustrations. Now that's smart. And OnStream 
is the company that figured it out with a complete line of storage solutions. To find 
out more call 1-800-739-4621 ext. 210 or visit www.onstream.com/easy 
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Recording the Digital Age ™ 


KUnust 

Windows Magazine 1999 



COMPUTER SUPPLIES 


COMPUSA micro ceitcer 

THE COMPUTER SUPERS TORE T " E compute department store- 




Computing Solutions 
Built for Business'" 


© 1999 OnStream, Inc. All rights reserved. All OnStream prices are estimated US street prices. Compressed capacities based on a 2:1 compression ratio, using backup software. The capacity, backup speed and transfer rate will vary 
with file and system configuration. OnStream, ADR, OnStream Echo, Advanced Digital Recording, the OnStream logo and the ADR logo are trademarks of Jk n Q 
OnStream, Inc. All other trademarks are properties of their respective owners. All information and specifications are subject to change at any time without notice. 

















PEOPLE 


each day sending email to coworkers instead of walking over to talk with them will accumulate the caloric equivalent of 11 pounds of body fat in a decade 


Silver Surfer 

People talk up Gerry 
Laybourne and Candice 
Carpenter as online 
superheroines, but Mar- 
leen McDaniel caught 
the Net wave in 1976, 
when she worked for 
Darpa. And she's been 
honing her Web chops 
since '94, when, as presi¬ 
dent and CEO of the 
Women.com Networks 
( www.women.com ), she 
helped turn Women's 
Wire into a proto-portal. 
Recently, her hard work 
paid off when she scored 
a content deal with 
Microsoft and a joint 
venture with Hearst. 
"With 18 distinct brands," 
McDaniel boasts,"we're 
now the largest resource 
for women on the Web." 
- Jesse Freund 


Demo or Die 

Given high tech's rising 
influence on public 
policy - and campaign 
coffers - it's only logical 
that Joe Andrew was 
appointed chair of the 
Democratic National 
Committee.The lawyer- 
novelist, after all, helped 
win key congressional 
seats with pulse-tapping 
polling software."JFK 
figured out TV, and the 
Democrats owned it for 
a decade," says Andrew, 
a principal in the tech 
start-up the Anson 
Group."We want to 
figure out the Net first." 
Technology might be the 
best way to outwit the 
GOP, since Republicans 
seem stuck watching 
Barbara Walters reruns. 

- Skip Kaltenheuser 


Palm Pilot 

Being president of Palm 
Computing has one sur¬ 
prisingly low technical 
hurdle."The first thing I 
did," says new honcho 
Robin Abrams, "was 
get on my bike and ride 
over to see Jeff and 
Donna. I'm still learning 
the Zen of Palm." But 
wait - Pilot creators Jeff 
Hawkins and Donna Du- 
binsky left to start rival 
Handspring.True, but 
the two companies have 
a common interest in 
seeing their Palm OS 
withstand the WinCE 
challenge."Now my chal¬ 
lenge," says Abrams,"is 
managing Palm licenses 
when both parties are 
worried about compet¬ 
ing against each other." 
- Jesse Freund 


Heaven Sent 

Lance Weiler broke new 
filmmaking ground by 
transmitting the picture 
he codirected, The Last 
Broadcast, from satellites 
directly to theaters - 
skipping celluloid alto¬ 
gether. A watershed 
event, right? "It has 
caused a slight rumble," 
demurs Weiler, who 
received calls from many 
awestruck execs at major 
studios. Humility aside, 
Weiler knows the true 
power of distribution, 
so he's taking his show 
around the globe, wrap¬ 
ping up with a New York 
screening this month. 

His modest goal: to end 
the "elitist" and "distribu¬ 
tor-controlled" workings 
of the film industry. 

- Jennifer Hillner 
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Fifty-five percent of Americans have a loved one who they believe is a workaholic 



► Sales of document shredders have gone up 30-fold since 1990 


As of the 
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Cypherpornographer 

Crypto rights advocate Randy French 
(a pseudonym) has freelanced as a 
writer for Hustler and FutureSex. It 
shouldn't come as a surprise, then, 
that he penned and produced Cryptic 
Seduction , a skin flick with cypher- 
punk overtones that French is cur¬ 
rently peddling to cable TV stations. 
Funded by French's crypto-rebel 
friends, the movie's less penetrating 
action revolves around a sexy NSA 
agent's attempts to steal a computer 
chip that can crack public key cryph 
tography.The film is rife with - well, 
sex, but also with cypherpunk credo. 
"It's not uncommon for cypherpunks 
to promote porn because of the 
free-speech issue," French explains. 
"Their sexuality is fairly open and 
unabashed." - Paul Boutin 
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Would your company be interested in saving 38$? 



How many times would you have to 
hear this before it became interesting? 


fnnn 9 tnl M nth S r 0ft A " ^ reSerVed ’ Micr0S0ft ’ Back0ffice ’ Windows NT - and Where do you want to go today? are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other 

countries. Other product and company names mentioned herein may be the trademarks of their respective owners. M 160 1313165 ana/or otner 














A few examples of Microsoft- 
based business-to-business 
commerce solutions: 

Merisel strengthened their 
business relationships by 
giving tens of thousands of 
resellers real-time inventory 
and order-status access. 

Office Depot increased 
sales by millions of dollars 
by enabling over 20,000 of 
their business customers to 
purchase goods with custom 
catalogs and pricing. 

Sainsbury, one of the UK's 
largest retailers, is integrating 
hundreds of disparate suppliers 
via a Web-based value chain 
management system. 


In business seldom are millions saved with one act. More often it’s the small improvements 
that add up to a big impact on the bottom line. And that’s where we can help. A commerce 
solution built on a scalable, flexible Microsoft® platform of Windows NT® Server, BackOffice,® 
and Office can help your company increase efficiency and productivity, save money and 
time, and even bring you closer to your customer. Best of all, you can start right now using 
many of the systems you already have, along with our wide range of partners, to address 
your specific needs. To find the right Microsoft Certified Solution Provider who can help you, 
or to get the free Digital Nervous System: Commerce Solutions CD, _ _ -- 

call (888) 674-6686 or visit www.microsoft.com/dns/ IHICfwSUII 

v ' Where do you want to go today?® 
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end of last year, 52 percent of PCs sold through retail stores cost under $1,000 {PC Data) ► Three million Net TVs will be installedanda^^ 


EXIT STRATEGIES 



5 Million Buys a Lot of Hate 


Carl Story 


COMPARISON SHOPPING 


S ome Silicon Valley execs, having 
made a mint, retire to fabulous 
homes, sail their yachts around the 
world, or start charitable founda¬ 
tions. And some fund hate speech. 

Former semiconductor magnates 
Carl Story and R. Vincent Bertollini, 
for example, are pouring their cash 
into the Biblical-separatist move¬ 
ment in Idaho. (The two reject the 
term white supremacist as a "Jewish 
political tool of propaganda.") Last 
year, they paid for mass mailings of 
9,000-plus videos, pamphlets, and 
posters touting Biblical separatism. 

"It was the most sophisticated 
mass mailing we've seen from a 
hate group," says Anti-Defamation 
League counsel Sue Stengel. 
Refusing to respond beyond a few 


terse emails, Bertollini says the two 
have spent more than $1.5 million. 
In addition to funding their own 
group, the 11th Hour Remnant Mes¬ 
senger - of which they're the sole 
members - they've backed the 
Aryan Nations. 

Story and Bertollini first got rich 
as engineers and entrepreneurs who 
helped build now-defunct Cupertino- 
based semiconductor-equipment 
maker 1.1. Industries and San Jose- 
based Silicon Valley Group, an outfit 
that sells some $600 million worth 
of semiconductor-manufacturing 
gear annually to the likes of IBM and 
Hewlett-Packard. Neither man is 
connected to SVG anymore, says a 
company spokesperson. 

Even if Story and Bertollini are no 



R. Vincent Bertollini 


longer involved in the companies, 
their amassed fortunes "are a huge 
concern," says the ADL's Stengel. But 
according to an email response from 
Bertollini, "We are just two who 
have come to TRUTH." - Vince Beiser 


The Ultimate Bandwidth Index 


O nly with something as abstract as 
networking could the true value of a 
service be clouded for so long. But as the 
Net becomes more consumer oriented - 
and as new broadband options offer more 
choices - a sense of fiscal responsibility 
needs to be introduced. With that in mind, 
to measure how much bandwidth you’re 
getting for your buck, Wired has created 
the Valuebit Index for year-to-year activity. 

Here’s the equation: effective bandwidth 
- 56K modems top out at 53K, thanks to 
FCC regulations - divided by the monthly 
service fee times 12 (months in a year) 
plus the start-up costs. Or, said another 
way: BANDWIDTH/[(MONTHLY FEE X 12) + 
START-UP]. Then, since most Americans 
connect using a 56K modem, we used that 
as the baseline. We assigned 56K a value 
of 100 and then created comparable index 
values for the other options. The accom¬ 
panying chart shows the relative rating of 
all the major Internet-access methods. 

Charting these values over time will be 
instructive, but today’s numbers already 
offer a few valuable lessons. (First, a note: 
We intentionally ignored ISDN because 


Service 

Type 

Product 

Name 

Effective Cost per 

Bandwidth (bps) Month* 

Hardware/ 

Activation* 

Index 

Value 

Cable 

Road Runner 

3 million 

$39.95 

$100.00 

3,644 

Cable 

@Home 

3 million 

39.95 

140.00 

3,409 

DSL 

Bell Atlantic Infospeed 

7.1 million 

109.95 

523.00 

2,712 

DSL 

Pacific Bell FasTrak DSL 

1.5 million 

129.00 

198.00 

605 

DSL 

Bell Atlantic Infospeed 

640,000 

39.95 

523.00 

449 

DSL 

Pacific Bell FasTrak DSL 

384,000 

39.00 

198.00 

406 

Dialup 

Standard 56K modem 

53,000 

27.00 

49.00 

100 

Wireless 

Ricochet Original 

28,800 

29.95 

194.00 

37 

CDPD 

AT&T PocketNet 

19,200 

54.99 

144.00 

17 

PCS data 

Pacific Bell PCS Data 

9,600 

29.00 

123.95 

14 

Pager 

PageMart 

6,400 

13.95 

179.95 

13 

Pager 

Metrocall 

6,400 

15.95 

189.95 

11 


DSL makes it seem so yesterday.) Now, 
our conclusions: 

Wireless products are relatively expen¬ 
sive - understandable, since they offer 
untethered flexibility first and bandwidth 
second. But if Ricochet manages to roll 
out its planned 128-Kbps wireless Internet 
service, its index value will rise to 113. 

Also, only one of the DSL plans comes 
close to matching cable’s value, even 
though most people will never take full 

B2 


advantage of the 3 Mbps that cable offers. 
If the public is expected to bite on DSL, 
the Baby Bells had better discover fea¬ 
tures that cable can’t match - tiered pric¬ 
ing only highlights DSL’s shortcomings. 

Even if DSL beefs up its offerings, it’s 
still going to be hard to match cable’s 
value, and you can bet that AT&T is 
already considering giving cable access 
away - as part of a bundled service plan, 
of course. - Tim Barkow 
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What’s Next 



TN4EN 

YOU'RE 

DONE 

SURFING 



THE G02NET NETWORK: SILICON INVESTOR STOCKSITE METRCRRIULER IOOHOT HYPERMRRT ^ PLRYSITE 









In 1998, some 33.8 million Americans went online to plan travel, up from 3.1 million in '96 




L ast year, when Chuck D and others released songs on the Web in MP3, a wake- 
up call sounded. Even so, the copyright-protective Recording Industry Associa¬ 
tion of America was slow to rise, promising a pay-per-play format for downloadable 
music sometime in the future. The Big Five music labels and IBM did unveil the 
Madison Project, which was quickly dubbed an MP3-killer. But as details emerge, 
the joint venture is more whimper than roar. It amounts to a six-month test of the 
distribution of CD-quality tunes over Cox's broadband cable network in San Diego, 
beginning later in the spring. Then the group plans to study the results for another 
six months or so. And after that? Who knows? The parties involved have no clear 
plans to implement a digital distribution format. Meanwhile, MP3 continues to play 
Big Music's death chimes. -Jesse Freund 

WIRED MAY 1 9 9 9 „ . 


Steve Markowitz, chair and CEO, MyPoints. The 9 

Internet is the most exquisite direct-marketing 
vehicle in the history of the world, but permission 
alone is not enough. Consumers demand relevancy 
and control. Sure, you can have permission, but if 
the content isn't relevant and the consumer doesn't 
have control over volume of message flow, ulti¬ 
mately that permission will be revoked. 

Michael Schrage, consultant and MIT Media Lab 
research associate. There is no question that the 
more effective tenets of permission marketing will 
seep into the broad rush of marketing relationships 
on the Web. But there are going to be a lot of issues 
that get in the way, and the problem is, a lot of 
these permission marketers are kind of greedy - 
they want to know too many things. 

Joe Pine, coauthor of The Experience Economy. 
Permission marketing will work only when the 
company mass-customizes something in response 
to what the customer wants. When companies ask 
for information, consumers are reluctant to give it 
unless they know it will benefit them directly.They 
want you to do something different for them. 

Martha Rogers, coauthor of The One to One 
Fieldbook. It's like Cheers, where everybody knows 
my name.There are always going to be customers 
who opt out and go wherever they can for the 
lowest price. But those probably shouldn't be my 
customers anyway. 

Hal Varian, coauthor of Information Rules. Rela¬ 
tionship marketing must extend over time. You 
need that time component to provide product 
updates, services, recurring events, et cetera. Where 
it won't work is in image advertising or in occasional 
purchases. For some products, I don't think there's 
an alternative to spam. 


MP3 

You Snooze, You Lose 


MARKETING 

I Will If You Will 


P ermission marketing, the brainchild of Yahoo! 

VP Seth Godin and the subject and title of his 
new book, has been touted as the yellow brick road 
to consumer loyalty on the Web. If merchants ask 
really nicely for personal information from their 
customers, the theory goes, these shoppers will 
not only tolerate but appreciate targeted advertis¬ 
ing and updates on product releases. Yet will this 
say-yes-please strategy really win the hearts and 
disposable income of online shoppers? For answers, 
Wired convened a panel of online marketing experts. 
- Evan Ratliff 



► By 2002, business-to-consumer online auctions will 



NEW ECONOMY 


Rethink Globally 

“fm lobalization is not a phenomenon, it’s 
\J not a trend, it’s not some Nintendo game,” 
says Thomas Friedman (above), author of The 
Lexus and the Olive Tree , recently published 
by Farrar, Straus and Giroux. He contends 
globalization is the international system; 
identifies “Eight Habits of Highly Effective 
Countries”; and reports on developing coun¬ 
tries wanting into the system - “the backlash 
against the backlash.” - Brad Wieners 

What's the big picture? 

If the Cold War were a sport, it would be 
sumo wrestling. Two big fat guys in a ring, 
lots of ritual stomping around and grunting, 
and not a lot of contact until the very end, 
when one fat guy pushes the other fat guy 
out of the ring. If globalization were a 
sport, it’d be the hundred-yard dash, over 
and over and over. And if you lose by one 
one-hundredth of a second, it’s like you lost 
by six months. 

That's what scares people. 

It is scary. But the only thing you can do is 
learn to live with it. There are a lot of people 
running around saying we need a global 
central bank, we need to slow this system 
down ... well, good luck. Global economic 
crises are not going to be the exception, they’re 
going to be the norm. But I can tell you that 
the crises will come faster, and the solutions 
will come faster. Mexico was flat on its back 
in 1995. Today it’s the darling again. 

So how can countries best prepare? 

When you join the global economy, it’s the 
equivalent of taking a company public. So if 
you want to know what makes for a strong 
global country, ask what makes for a strong 
global company. 

Name a few. 

Compaq. Cisco. Monsanto. 
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ANY MODEM WILL GET YOU ON THE INTERNET. 
THEN AGAIN, ANY CAR WILL GET YOU ON THE FREEWAY. 


for more information. Because 
when it comes to getting the 
most out of the Internet, the 
modem makes the difference. 


<Vd’s Besf.o 
> . Morion 
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Tired of your old 28.8 modem 


slowing you down? It’s time to 
move to V.90 U.S. Robotics® 
56K desktop modems from 
3com. They deliver significantly 
greater overall performance t 
than other V.90 56K modems 
for truly high speed down¬ 
loads, streaming video, and 
near CD-quality audio. So visit 
your nearest 3Com retailer 
or find us at 
ww.3com.com / 56k 


‘Capable of receiving at up to % Kbps and sending at up to 31.2 Kbps. Due to FCC regulations on power output, receiving speeds are limited 
to 53 Kbps. Actual speeds may vary. Requires compatible phone line and server equipment. Complies with both the determined V.90 ITU 56K 
standard and x2 technology protocols. Standard officially determined in February, 1998: ratification expected in September. 1998. See 
www 3com com ; S6k ^Henderson Communications Laboratories performance tests of leading internal data fax modems, June 1998. 
0-1998 3 Com Corporation. Ail rights reserved. 3Com, the 3Com logo and U.S. Robotics are registered trademarks and /Wore connected. 



is a trademark of 3Com Corporation, 


More connected." 

















MUSTREAD 



generate $3.2 billion annually ( ^ Of all US Net 



users, 46 percent got online for the first time last year, and of those, 52 percent were women 




P op culture mavens 
always want what 
the Japanese are tuning 
in to, even if the fads 
never take off Stateside. 
Among the karaoke- 
spawned objects of 
desire is Dance Dance 
Revolutions videogame 
that has arcade-goers in 
the land of the rising 


sun gettin'jiggy with it. 
One or two players stand 
on a platform and try to 
match their footwork to 
lighted arrows. Mean¬ 
while, a bell-bottomed, 
computer-generated 
partner dances along on 
the screen. Neon lights 
wink as sensors deter¬ 
mine whether the player 


is keeping time and 
stepping in the right 
direction. 

Slow dancers can 
groove to a disco ver¬ 
sion of "Have You Never 
Been Mellow?" before 
progressing to the fre¬ 
netic foot-stomping of 
"Paranoia." 

According to Mary 


Hermanson, marketing 
manager for gamemaker 
Konami Amusement of 
America's arcade divi¬ 
sion, placing musical 
videogames in record 
stores and nightclubs 
in Japan will allow the 
company to court an 
older, more urbane 
audience of joystick 
cowboys. In another 
Konami game, Hiphop- 
mania, players scratch 
turntables in sync with 
notes on a screen. And 
then there's Guitar 
Freaks, which lets would- 
be ax slingers strum 
songs performed by 
artists ranging from 
Jimi Hendrix to the 
Beach Boys. 

Dance Dance Revolu¬ 
tion and Hiphopmania 
may be the top-earning 
coin-ops in Japan, but 
after the tepid reception 
of Dance Dance Revolu¬ 
tion at an arcade in 
Chicago, Hermanson 
doesn't predict a similar 
outbreak of dance fever 
in the States."Americans 
are a little standoffish," 
she notes. 

- Denise Dowling 


MEATSPACE 



Mogul Motel 

When in West LA, check out the check-in at L’Ermitage 
Beverly Hills. After undergoing a four-and-a-half-year, $60 
million facelift, each room now features a 40-inch boob 
tube with WebTV, a CD and DVD player, 10 jacks for voice 
and data lines, and motion detectors that let the maid 
know not to knock - as well as silk shams on the platform 
beds. Needless to say, it’s a major draw for Saudi heirs, 

IBM execs, and, according to a hotel staffer, “all the major 
studio heads.” The topper: Each guest is issued a cell phone 
with a private number, and personalized business cards. 
The price tag: Rooms start at $380 and run up to $3,800 
for the Presidential Suite. - Jennifer Hillner 
L'Ermitage Beverly Hills:+1 (310) 278 3344, www.lermitagehotel.com. 


ALTERNATIVE ENERGY 

Running on Empty 

J ust when you thought the EV1 
was Mother Nature's eco-dream 
on wheels, a small start-up in Brig- 
noles, France, has built an air-pow¬ 
ered car that makes electrics seem 
like noxious nightmares. 

The company, CQFD Air Solution 
Sari, is led by Guy Negre, whose 
curriculum vitae includes designing 
engines for lightweight aircraft and 
Formula One race cars. Negre came 
up with the aircar concept seven 
years ago while trying to develop a 
cleaner-burning engine.To power the 
pistons, Negre's two-cylinder motor 
uses a combination of heated outside 
air and supercompressed air from 



tanks stored under the car. Already, 
the Mexican government is plan¬ 
ning to purchase a fleet of 40,000 
compressed-air-powered taxis. 

At gas-station air pumps - where 
others inflate tires - Negre can 
fillerup in less than three minutes. A 
tankful lasts about 120 miles. And 
since carbon filters scrub the expired 
air before it's released,"it produces 
negative pollution," Negre says. 

So far, Negre and his team of 20 
engineers have developed three 
prototypes - a taxi (above), a van, 
and a pickup.The vehicles are 
expected to receive international 
release in 2000 at an average cost 
of $ 13,000. - Heather McCabe 
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do you really know Compaq? 







Enterprise computing. It’s the IT 
bedrock companies are built on. 

And all over the world, 
these mission-critical, 
enterprise-wide, can’t- 
fail computing systems 
come from a source 
you might not expect. 
Compaq. 



Whose systems run 17 


The world’s 
10 largest 
telcos use 
Compaq 
enterprise 
solutions. 

And the next of the 20 largest stock 

10. And the 

10 after that, exchanges, worldwide ? 

It’s the same folks who enable 
over 60% of the world’s interbank 
transactions. Compaq. Systems 
and support services from Compaq 
allow hundreds of millions of 
dollars to flow safely all over the 
world, every second of every day. 
Eighteen of the top 20 U.S. banks 
use us. Over 100 stock exchanges 
worldwide. Sixty percent of 
the planet’s power generation/ 
distribution systems. Ninety percent 
of the world’s microprocessor 
production. (With technologies 
like fault-tolerant NonStop® 
computing, we’re a natural for 
24x7 reliability.) 

AltaVista-created by Compaq, running on 
Compaq AlphaServer systems-handles 1 billion 
Internet searches per month. 


AltaVista 


Who out-integrates the top 
integrators? Including IBM? 

This may surprise you. It’s 
Compaq. In fact, Compaq beat 
out the biggest names in IT 
integration in InformationWeek’s 
annual poll of IT professionals, 
finishing second by the slimmest 
of margins. If you need to get the 
most out of your IT investment, 
we don’t just have the answer. 
We are the answer. 


computing is huge, and growing. 
For example, we set an all-time 
TPC-C* record running Oracle8™ 
on clustered AlphaServer® systems. 
In plain English? We can help 
you do things in a few seconds 
that used to take you days. 

Who helps millions of e-mail 
users explain, expound, 
collaborate and just plain talk? 

Compaq systems and support 
people help run many of the 
world’s largest e-mail systems. We’re 
also the number one integrator of 


Compaq ? 

(/Tin Innwc QAP T? lil/p rm 


Who knows SAP R/3 like no 
one else (except, of course, SAP)? 

We have over 5,000 R/3 
installations under our belts— 
more than any other competitor. 
To put R/3’s enormous power 
to work in your business, 
why not go with some of 
the people who know it best? 


Who outruns everyone under 
the sun (including Sun)? 

Compaq’s lead in high- 



Where in the 
world do you 
do business ? 
No matter: our 
27,000 service 

c professionals call 

performance 64-bit UNIX® 114 countries home. 


Microsoft Exchange^ with over 
400 global customers. If you’ve 
got a large project ahead, remember: 
We can be a big help. 


Where does the enterprise 
store its gigabytes, 
terabytes and googolbytes? 

Once again, we’re 
the answer. Compaq 
StorageWorks® delivers the 
widest array of multi-user 
storage products in the 








All of the world’s top 10 aerospace companies fly 
with Compaq. (There’s no better launch platform for 
technical computing than Compaq 64-bit UNIX.) 


business. And they’re designed 
to solve storage problems for 
any enterprise, no matter which 
hardware and software you 
already use: ours, theirs, anyone’s. 

Who 


Ever buy stock online? 

Or bank in your pajamas? 

Three quarters of the 
top ISPs choose Compaq to 
keep millions of subscribers 
connected. Four out of the 
five most popular Web 
sites are powered by 
Compaq. Microsoft chose us 
to implement and manage the 
infrastructure for MSN.com.” 

And AltaVista® the most powerful 
and useful guide to the Internet? 
We don’t just run it. We invented it. 



Even a virtual 
storefront needs a 
rock-solid foundation. 

So thousands of e-businesses, 
large and small, tap Compaq 
for systems, solutions, support. 


Want to know more? 

Need more details? 
More case histories? 
More references? 
Better answers to the 
toughest IT challenges 
there are? You’ll 
find them online at 
www.compaq.com/betteranswers. 
Or call us anytime at 
1-800-AT-COMPAQ. 
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Mission-critical NonStop enterprise systems! 
for more financial exchanges, more ATM 
networks and more of the world’s top-tier 
banks than any other company. 


COMPAQ 

Better answers. 

www.compaq.com/betteranswers 


mi 


si 


*(102541tpmC @ $139.49/tpmC-Available September 15, 1998) ©1999 Compaq Computer Corp. Better answers is a service mark of Compaq. AlphaServer, NonStop, AltaVista and StorageWorks are registered trademarks of Compaq. Microsoft Exchange is a registered trademark and MSN.com 
trademark of Microsoft Corporation. All other names are trademarks or registered trademarks of their respective companies. 











You re ready to shop for a new computer? But you’re too busy to leave your computer? 

Shop for hardware, software, you know where: on-line. You’ll find all the computer stuff you need. 

It’s fast. It’s safe. It’s a lot easier to browse the web. 


VISA 


* 


Worldwide. Webwide. Visa? It’s everywhere you want to be? 


© 1999 Visa U.S.A. 


www.visa.com 
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By David Doty 

Burn, baby, burn. The object lust is getting irritating. The 
what-ifs are getting old. Life is short, and the number on your 

paycheck is getting longer. So why not just get it over with? 
Exercise your options. Sell off your stocks. And go shopping. 


Clockwise from bottom left: 
Malcolm Forbes' Laucala Island 
in Fiji; Greenaway Island, 
Connecticut; luxury bedding 
on Laucala;Trunk Bay on St. 
John Island, US Virgin Islands; 
the Global Express private jet; 
the Mercedes CLK-GTR. 






































Sticklers have long advanced their cold¬ 
blooded dither that the new millennium 


doesn't begin until New Year's Eve 2001. 
Yawn. The rest of the world is still set to 


party at the end of this year. If you've 
been too busy or too scared or just too 
bored by Y2K mania to plan ahead, you'll 
find that many of the world's prestige 
hotel rooms and restaurants sold out 


years ago. Still, a few alternatives remain 
for the adventurous - or just plain flush. 


Rent Out... 

The Entire Millennium Broadway hotel in Times Square 
Price Tag: $3 million for December 30,1999, through 
January 2,2000; 2 days, 3 nights 
What you get: the luxury hotel - including its staff, the com¬ 
plete facilities, the highly praised restaurant Charlotte, sou¬ 
venir tchotchkes, and the newly finished neighboring Premier 
tower. So invite a few friends over - say, 1,400 of them. There's 
enough space, what with 580 rooms in the main building and 
125 more in the tower. (Reserve soon, though; the offer lasts 
only as long as the hotel chooses to fend off individual comers.) 
The $3 mil also lets you play host at a bash in the adjoining 
Beaux Arts-style Hudson Theatre. 

Upgrade possibility: In addition to the hotel itself, the king 
or queen for three days will have the right to add a 52-story 
billboard to the side of the building, joining Times Square 
advertisers of booze, beauty aids, and air-brushed underwear. 
Contact: Nancy Campagna: +1 (212) 768 4400. 

Get Spiritual at... 

The Ruins of Machu Picchu and the Sites of Cuzco, Peru 
Price Tag: $3,950/person, dbl. occupancy; 6 days, 5 nights 

What you get: There's only one hotel at the ruins, and it was 
booked for Millennium Eve years ago. But you can still share the 
vibes: Pay your way down to Cuzco, where you and your crys¬ 
tal-wielding band of up to 19 others ride to the city's newest 
luxury hotel, the Monasterio, carved from the 17th-century 
Seminary of San Antonio Abad. A professor of Incan history 
leads your private tour of local ruins. The next day includes an 
excursion to the Urubamba Valley and the fortress at Ollantay- 
tambo. On New Year's Eve day you go to "special zones" that 
vibrate with mystical power. Then on January 1, with the last 
thousand years behind you, a helicopter flies you across stun¬ 
ning terrain to the ruins of Machu Picchu (left), and you'll pass 
the first night of the New Age on sacred ground. 

Contact: Receptour; (800) 322 7286, receptour@receptour.com. 

Do the Millennium Twice 

Take a Private Jet Around the World and Celebrate New 
Year's on Both Sides of the International Date Line 
Price Tag: $44,950/person, dbl. occupancy, 24 days 
What you get: A specially redesigned Boeing 757 takes 88 
passengers on this once-every-1,000-years voyage. You start 
off December 27 at LAX and the Sheraton Gateway Hotel, 
where you meet lecturers, staff, and the other passengers. 

The next morning you cross the Pacific on your way to Easter 
Island. There you visit volcanic sites, quarries, and the 30- to 
50-foot-tall monuments to a lost culture. Then it's off to Apia 
in Western Samoa, one of the few nations where Polynesian 
traditions remain intact. On December 31 you fly across the 
International Date Line to the Kingdom of Tonga's main island 
of Tongatapu to celebrate the new millennium. In the after¬ 
noon, you go back to "yesterday" when you cross the date line 
to be among the last on Earth to fete the setting of the 20th 
century. Plus: Papua New Guinea, Cambodia, Katmandu, 

Oman, Jordan, Mali, and Marrakech. 

Contact: TCS Expeditions: (800) 727 7477, +1 (206) 727 7300. 

David Doty (ddflatiron@aol.com) is a freelance writer living in 
New York City. Research by Dave Katz. 
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THE ORIGINAL 
SPORTS WATCH 

SINCE 1860 

SWISS MADE 






THE DIFFERENCE BETWEEN THE GOOD AND THE GREAT IS WANT. YOU'VE GOT TO WANT IT. SOME PEOPLE JUST DON'T WANT IT BAD ENOUGH 


GRANT HILL 

NBA ALL STAR AND OLYMPIC GOLD MEDALIST. I 


For an authorized dealer nearest you, visit tagheuer.com or call 1-800-268-5055. 

TAG Heuer’s U.S. limited warranty is valid only for products 
purchased from authorized dealers and bearing our serial number. 
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Couch Potato (Yukon Gold Variety) 

A decade ago, Philippe Starck gave the world something new to sit on with his signature chairs borne on legs resem¬ 
bling curved rhinoceros horns. Starck's new Lazy Working Sofa ($5,995), Miss C.O.C.O. armchair ($355), and M.T. Table 
($2,725) are frighteningly classical by comparison, but they still possess the designer's quirky mix of wit and function. 

The Lazy Working Sofa, made by Cassina, is a luxurious 5 feet-plus deep and has attached side tables already cabled 
for computers and the accompanying lamps. The generous pitch creates enough room for two adults to put their feet 
up at the same time as they work their laptops, so to speak. 

Contact: Cassina USA:+1 (516)4234560. 


* Silicon Installations 

Dale Chihuly created a ceiling in Steve Wynn's Vegas Bellagio 
for a reported $10 million, has sold glassworks to Elton John, 
and recently had his work added to the White House American 
Crafts Collection. 

More important, Seattlite Chihuly is the artist darling of the 
Microsoft set. And he'll gladly come to your home and make up 
a hand-blown glass installation (minimum: $500,000) that's 
just the right size, color, and weight for you. He could even do 
your poo! like his - a universe of glittering glass under a glass 
pool floor - so swimming at home would be a little bit like 
diving at the Great Barrier Reef. 

Contact: Chihuly Studio: +1 (206) 7818707; Foster White 


When Bill Gates wanted to start a serious, anachronistic paper 
library in his extreme-tech Shangri-La on the shores of Lake 
Washington, he knew who to turn to: Kenneth W. Rendell, 
who not only knows a ton about historical letters, documents, 
and rare books but also knows where to find them. If you've 
got the cash, he's got the nose. 

In his New York gallery and in his catalog, he displays a col¬ 
lection of letters and documents from almost every US presi¬ 
dent, from Washington to Nixon ($125,000); an autographed 
album cover for the Beatles' Please Please Me ($12,500); and 
an early signed edition of Freud's The Interpretation of Dreams 
($17,500). 

But Rendell's moneyed tech-world clients don't rely on him 
for the odd objet here and there. He builds entire collections. 
The cost can run to what the rest of us would call infinity for a 
complete library, which Rendell will buy, install, monitor, and 
update. Starting with wish lists for works by early scientific 
and technological masters, he has found manuscripts by Isaac 
Newton and the personal annotated library of Charles Bab¬ 
bage, whose invention of the Difference 
Engine and the Analytical Engine in the 
early 19th century makes him one of the 
fathers of the modern computer. And it 
isn't just rare pieces of paper that Rendell 
can locate. For one customer he found a 
Curta calculator. A mechanical collectible 
highly prized among techies, it was pro¬ 
duced in Liechtenstein from 1948 to 1972 
and is the predecessor to today's electronic 
HP-48GX. 

Rendell says he was caught off guard by 
one thing once he began offering his skills 
to the geek dass."The stereotypes aren't 
true," he says."They read and collect great 
literature as well as rare scientific works. 
The world of technology is filled with dis¬ 
cerning people who know what they want 
to collect." 

Dramatic satisfactions result from the 
luxury of spoiling yourself. For one client, 
a leader in the digital economy and a pia¬ 
nist, Rendell found a handwritten Haydn 
score. Rendell also developed a unique 
binding system so that when the client sits 
down at his piano, he can play directly 
from this (and other) protected, original 
manuscripts. 

For junior titans, Rendell recommends 
saving your own computer ephemera:"AII the packaging that 
comes with whatever you buy. Operating manuals, things like 
that. No one ever keeps them, and there are very few left from 
the early computer age. Anyone who has such a collection 
could probably set his own price." 

Contact: Kenneth W. Rendell Gallery: (800) 4471007, +1 (212) 

717 1776, fax+ 1 (212) 7171492; research and administrative 
offices: + J (781) 431 1776, fax +1 (781) 2371492. 

Clockwise from bottom left: Pink Chandelier by Dale Chihuly; 
Philippe Starck's Lazy Working Sofa; the title page of a book 
of Haydn's compositions, signed by the composer; an antique 
Curta calculator. 


IMAGES CLOCKWISE FROM BOTTOM LEFT: TERRY RI S H E L/CO U RTES Y CHIHULY STUDIO; 
CASSINA USA; COURTESY THE KENNETH W. RENDELL GALLERY 
























this is your network 

AT&T personal network 


wireless 


long distance 


calling card 


internet 


Now it doesn’t matter whether your calls are long distance, calling card, or even wireless, because 
they’re at the same rate of just 10^ a minute. With AT&T Personal Network, all the ways you 
communicate are in one network.You can even get internet access. And AT&T Personal Network 
brings it all together: 

one number to call for more personalized service 
one monthly bill for all your AT&T communications 

the same low rate of just 10^ a minute on long distance calls from home, calling card calls, 
many international calls, even wireless calls from your home area—for only $29.99 a month* 
Communications has finally caught up with the way you live. So get your AT&T Personal Network 
and change foreverthe way you communicate. 


I 800 4 ATT NOW ext. 64846 or www.att.com 



persona I 

network 


*AT&T Personal Network is available in most areas. Additional $14.95 monthly fee applies for internet; telephone access and other charges and taxes may apply. Other terms and conditions apply. Kty rate applies to qualifying AT&T Calling Card calls and 
direct-dialed long distance calls from home within the U.S.; I (ty international rate applies for these calls when placed to Canada, the United Kingdom and the border cities of Mexico. Conditions apply to qualify for one bill and for AT&T Personal Network. 
Wireless service requires credit approval, activation fee, an annual contract, a digital multi-network phone and subscription to AT&T Wireless Services long distance for your wireless calls. Billing address must be within AT&T Personal Network Home 
Service Area. Roaming charge is 60^ a minute outside your home area.These wireless rates are not available for credit card and international calls. Wireless airtime measured in full minutes and rounded up to the next full minute. You must remain an 
AT&T residential long distance customer with a combined bill for AT&T residential and wireless services to remain on AT&T Personal Network’s wireless plan. Full terms and conditions are in the AT&T Wireless Services Welcome Guide or Calling Plan 
Brochure. Offer may not be combined with any other promotional offers. ©1999 AT&T 











SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 
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Mighty Tasty 
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Estimated 


Skipper Moniker Builder 


While they can't yet walk on water, tech gods Paul Allen/Jim 
Clark, and Larry Ellison rule the oceans on yachts that laze, 
compute, and compete, respectively. To go with this flow, you 
may have to forgo underwriting your next four start-ups. But, 
hell, the yacht'll be a lot easier to keep afloat once you've got 
it staffed. For a look at your competition, before you design 
any logos, read on. / / 

Contact: Feadship America: +7 (954) 76 7 1830, yachtworld 
.com/feadship ; Royal Huisman U.S.:+1 (207) 646 9504, 
www.royalhuisman.com; Cookson Boats: +64 (9) 444 9915 * 


Larry Ellison 5ayonara Cookson Boats, maxi-sailing 78 
New Zealand yacht 




The Juliet (above), owned by The Well owner Bruce Katz, was the 
inspiration for Hyperion *.Jim Clark's sailing computer (rjjht).’^ 


Price Tags: About $4 million and $32,400 x 

In the Gulf Islands, 15 minutes by seaplane from Vancouver, 
Gooch Island is 96 acres of woodland with a Northwest-style 
home, fruit trees, gardens, and a pool. For those who like { 
their lifestyle rugged, 2.5-acre Apple Island in Nova Scotia is 
also up for sale. 


Good fences make good neighbors, but the ulti- ~ 

il 

mately discreet surrounding is an expansive moat o fj 

/ (SI 

H 2 O. Marlon Brando got himself a whole atoll (Tetiaroa 
in the South Pacific), and Richard Branson never tires 0 
telling the rest of us that he owns Necker Island in the 
Caribbean. When you get serious about your solitude, 
call Farhad Vladi, who runs Vladi Private Islands from 

Hamburg, Germany. His catalog lists a range of parcels 

/ 

costing from $20,000 to "price on request." Here's a 
sampling of islands for sale. 


Price Tags: $10.4 million and $2.3 million 

Galloo Island on Lake Ontario is a 4.5- by 1.5-mile getaway 
that boasts a four-bedroom farmhouse, a private airstrip, and 
a lodge for hunting geese, ducks, pheasants, and a 600-head 
herd of deer. Off Long Island, Arshamonaque Island's asking 
price isn't bad, compared with the price of a plot in the Hamp 
tons. There's a causeway to the mainland, 3,000 feet of shore¬ 
line in Peconic Bi 


iy, and a 4,800-square-foot house. 


Contact: Vladi Private Islands: +49 (40) 33 89 
89, vladi-private-islands.de; Christie's Great 
Estates: + 7 (505) 983 8733; Sotheby's Inter¬ 
national Realty:+1 (242) 393 8618. 


Price Tag: $7,2 million l |BB|jr 

Greenaway Island, a 3.4-acre landform 43 mites north of New 
York City in Long Island Sound, has a stone mansion with oak 
paneling add fireplaces. You've also got your pool, guest 
house, tennis court, and causeway to the mainland. 


Paul Allen 

Meduse 

Feadship, motor yacht 199 

1,028 

1996 



the Netherlands 



Jim Clark 

Hyperion 

Royal Huisman, sloop-rigged 155 

285 

1998 



the Netherlands sailing yacht 

/ 

/ 







































Ego Trips 
Biggest 


Gilt Trips 

In 1997 the Meduse navigated the Amazon, accompanied by 
the Charade , Allen's older yacht, which at a reported 153 feet 
seemed like a dinghy along for the ride. Allen is such a lover 
of luxury sailing that last year, for a Gates birthday bash, he 
rented a 960-passenger ship for a four-day Alaskan cruise. 

On Hyperion's maiden voyage from its builder in the Nether- Smartest 
lands, Clark interrupted its journey from San Francisco with 
a jaunt to visit the decidedly nontech crowd of wealthy lay- 
bouts sunning themselves in the Caribbean capital of chic, 

St. Barth's. 

Ellison's Sayonara won last June's International Level Class 
Maxi World Championship, beating Morning Glory, owned by 
database rival Hasso Plattner. 


Like Owner, Like Ship 
Little surprise that Allen, who plays in a 
garage band and is building a rock and 
roll museum in Seattle, has a recording 
studio on board. 


Untold millions were added to this ship's 
cost when Clark customized it as a sailing 
computer: 40 miles of wiring connect 24 
SGI servers to 22 touchscreens, supplying 
info from engines, tanks, and other systems. 

Guts trump modesty. As raging storms hit 
last year's Sydney-to-Hobart race, leaving 
six sailors dead and dozens of ships dis¬ 
abled, Ellison pushed on to victory. 


Fastest 


Price Tag: $10 million >. / 

Malcolm Forbes built himself a villa on Laucala Island's 3,017 
acres, and then he put up a village for the islanders and later 
a luxury resort. OK, so it sounds a little pricey if you're not the 
original Capitalist Tool, but as Vladi says,"They just aren't mak¬ 
ing islands anymore." fy / 


EFLanguage, built by 
Sayonara's designer, 
won a second-leg victory 
in the 1998 Whitbread. 


Easier Does it 


Like jets, yachts can be had in fractions. Hatteras Yachts, a 
North Carolina builder of production and custom cruisers, 
offers a program called Yachtscape that lets three co-owners 
share a single yacht. The boat will meet you at your port of 
call, and you'll be relieved from hiring, training, and paying 
a full-time crew. Upfront costs depend on the size of the yacht 
(figure about $1 million for each co-owner of a 70-footer or 
$2.5 million for a 110-footer). Annual fees range from $135,000 
to $320,000, and that kind of dough buys each shareholder 
the right to 84 days' worth of cruising. 

Contact: Hatteras Yachts/Yachtscape: +1 (252) 634 4863, 
www.yachtscape.com. 


Price Tag: $7.5 million 

Fancy a medieval watchtower and a chapel on the Riviera? 
Gallinara Island has both, along with a partially renovated 
villa and a swimming pool, on its 24 acres. 


Small Fishes, Big Pond 

Why would geeks in the bloom of youth get themselves a 
home onboard the ResidenSea, such a likely abode for the 
older set? You will get older, you hope, and then you'll have 
gotten in early on this sunset paradise. ResidenSea says its 
youngest future resident is in his late 30s. The domicile: a 450- 
foot, 40,000-ton vessel with 120 onboard residences. A stan¬ 
dard three-bedroom will run about $2.5 million, with annual 
maintenance fees projected at $61,000 to $241,000. Onboard 
distractions include a one-hole golf range, tennis courts, 
skeet shooting, a spa, Net access, offices for lease, a securities 
broker, a casino, and seven restaurants. All that while you 
cruise the major ports of the world. 

ResidenSea USA:+1 (212) 332 1660, www.residensea.com. 
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Get the Picture? 





Images clockwise from bottom 
left: A cryogenic dewar in the 
cool-down process; the front 
panel of the ABI PRISM 3700 
DNA Analyzer and PC Work¬ 
station with doors and lid open; 
SGI's Onyx 2 InfiniteReality 
Single-Rack System. 


piece of it in a reagent, a liquid that breaks proteins down work on a dinky little computer screen. Get the 
so they can be transported into a separation process. The display that so many Fortune 500 manufac- 

separated genes then pass across a location detector, which turing concerns use to help visualize their 

tells you the sequence in which proteins appear in the gene, products. SGI's RealityCenter ($150,000 to 

Depending on the complexity of the organism, you can get $1 million) is a fully immersive virtual 

up to millions of sequences. Or, say you have a stained blue reality room that'll have you and your 

dress and want to know just what's on it and to whom it friends walking right inside your ani- 

belongs. Run your DNA material through the sequencer and mated creation. Ford and Harley-David- 
compare the identifying details to the DNA of a suspected son virtually road-test their newest 

individual. The FBI and Scotland Yard turn to Perkin-Elmer, designs this way, and Texaco uses it to 

the leader in the gene-sequencing market, to get the goods map out the next gusher, 
on DNA evidence. The other main player in the field: Amer- Contact:Silicon Graphics: www.sgi 
sham Pharmacia Biotech. .com; (800) 800 7441. 

Contact: Perkin-Elmer: www.perkin-elmer.com; Amersham 
Pharmacia Biotech: www.apbiotech.com. 


Honey, Is That You? 

You can't bear another identity crisis, and you have the 
money ($80,000 to $250,000) to avoid one? Your very own 
gene sequencer can help you keep track of who's who and 
what's what. 

Here's what you can do with one of these handy items: 
Take a simple organism, like a worm, and dissolve a tiny 


Pick up a Silicon Graphics Onyx 2 visualization workstation if 
you want to play around building feature film-quality special 
effects and computer-generated imagery. Although SGI made 
headlines recently with its new downmarket Windows NT sta¬ 
tions, the Onyx 2 is for grown-ups; its RISC processors run only 
Unix. The hardware is expensive ($72,000), but that's the least 
of your worries. To get your CGI dinosaurs dancing, a copy of 
Alias|Wavefront starts at $7,500. 

Now, after all that trouble, you're not about to show your 


What, Me Worry? 

You can't argue with the folks at the Alcor Life Extension Foundation, one of the leading 
cryonics firms in the world, when they say,"Although the results of being suspended cannot 
be guaranteed, the results of not being suspended can be guaranteed!" Or, as Paul Saffo puts 
it,"Many are cold, but few are frozen." 

Here's what it will cost you to do an end run around death at two cryonics firms: 



ALCOR 

CRYOCARE 

Application/sign-up fee 

$150 

$200 

Whole-body suspension 

$120,000 (minimum) 

$125,000 (minimum) 

Neurosuspension 

(brain, brain parts, or full head) 

$50,000 (minimum) 

$58,500 (minimum) 

Annual membership 

$360 (while you're "alive") $350 (while you're "alive") 

Emergency-responsibility fee 

included 

included (members are 
charged only for "false alarms") 

Remote-standby charges 
(a transport and stabilization 
team wait nearby if you're 
close to "death") 

$300 per day within 

100 miles of its Arizona 
headquarters; those 
outside the radius must 
prenegotiate fees 

included 


Contact: Alcor Life Extension Foundation: +7 (602) 9051906, alcor.org/main.html; CryoCare 
Foundation: (800) 867 2273, www@cryocare.org. 


IMAGES CLOCKWISE FROM BOTTOM: ALCOR LIFE EXTENSION FOUNDATION- 
PE BIOSYSTEMS; COURTESY SILICON GRAPHICS/BAY BRIDGE: 

COURTESY CORYPHAEUS SOFTWARE 













pentium®!! 


’'Estimated rese'ier price for models 600/35U-5AU Actual prices may vary. ? Actual weight/thinness may vary due to vendor components, manufacturing process and options. Includes battery (and travel cover on ThinkPad 600 models) 
and deludes external diskette cd/dvd drives if applicable, mhz denotes microprocessor internal clock speed only; other factors may also affect application performance. gb=1 billion bytes for HDD capacity. PCs referred to in this 
ad include an operating system. IBM product names are trademarks of International Business Machines Corporation. Intel Inside and Pentium are registered trademarks of Intel Corporation. ©1999 IBM Corp. All rights reserved. 



thinkpad. power suit 


ThinkPad* 600 


price 

power 

bytes 

media 

C 

'</> 

■§ (g)e-business tools 

) - 

$2,199 to 

mobile Pentium® II 

3.0 or 6.4gb hard drive 

12.1" or 13.3" TFT display, 

ThinkPad 600. Light weight and high performance, 

$4,099* 

processor 

266 to 366 mhz 

32 or 64mb memory 

cd or dvd, SRS 3-D sound 
option: port replicator 

in a black, 4.9 lb design statement a mere 1.4" thinf 
www.ibm.com/thinkpad or 800 426 7255, ext. 5038. 












Some tips for when you finally get around to jet shopping: Contact 
Conklin & de Decker of Orleans, Massachusetts. Al Conklin, who's 
been a pilot and an aviation consultant for over 20 years, is the Sky 
King when it comes to helping businesses and individuals select 
the right planes for their needs and tastes. The price you'll proba¬ 
bly hear quoted first is for a "green" jet - one without a completed 
interior. Expect to pay, on average, about $5 million more than the 
basic cost to build out a midsize cabin and $10 million or so more 
for a large craft. But the sky's the limit, of course! Raytheon Systems 
in Waco, Texas, which specializes in modifying aircraft interiors, has 
completed $100 million projects. What can you get for that kind of 
cash? A lounge, a meeting room, two VIP bedrooms, a VIP bath, an 
office, and, of course, a business class-type seating area for your 
entourage. Customized, fully integrated DTV surround-sound and 
satellite-communication systems in every room can keep you and 
your guests plugged in to terrestrial activities. A motion-detecting 
security package can watch for intruders. And if you're a head of 
state and feel a little concerned about enemies you've made on 
your way up, with the right government export approvals, Raytheon 
can even install a missile-defense system. 

Contact: Conklin & de Decker: +1 (508) 255 5975; Raytheon 5ystems: 


Who's High? 

Like Nathan Myhrvold, the "anonymous" author of the 
Vanity Fair paean to his Gulfstream V, a lot of corporate 
flyers go for the Gulfstream. Nike founder Phil Knight 
reportedly flies in a Gill or GIV. Steve Wynn, creator of 
Las Vegas's Bellagio hotel, reportedly owns three. Larry 
Ellison, like Myhrvold, prefers the GV, but his fleet's far 
larger. He owns a Marchetti training fighter and has 
expressed interest in piloting his own MiG-29, though 
the Feds haven't approved his right to tour the weapon 
through US airspace. Also in the Ellison fleet: a PC-7 
turboprop trainer and a Cessna Citation 525 Twin Jet. 
Vern Raburn, big Microsoft shareholder and onetime CEO 
of the Paul Allen Group, is hooked on antiques; he owns 
a 1948 Lockheed Constellation, a 1944 North American 
T-6 fighter trainer, and a Douglas A-26 Invader bomber. 


+ 1(254)7995533. 



Company 

Model Name 

Purchase Cost 
(millions)* 

First Flight 

First 

Delivery 

Number 

Delivered 

Waiting 

Period 

(months) 

Fuel Cost Total Cost 

(per flight hour) (per flight hour) 

Vs Fractional Vs Fractional £ 

Total Cost Ownership Ownership “ 

(per year) (acquisition cost) (monthly mgmt. fee) S 

Airbus Industrie Corporate Jetliner $43.0 

Apr 1,1996 

Nov 1999 

0 

18 

$1,134.30 

$3,173 

$1,516,591 aircraft not yet available J 

Boeing 

Business Jet 

$41.8 

Sep 4,1998 

Nov 1998 

11 

12 

$1,267.63 

$3,167 

$1,621,659 $5.8 million $32,000 £ 

Gulfstream 

V 

$38.4 

Nov 28,1995 

July 1997 

117 

18 

$ 704.46 

$2,691 

$1,259,170 not yet available N/A 

Bombardier 

Global Express 

$37.5 

Oct 13,1996 

Spr1999 

0 

12 

$ 738.29 

$2,744 

$1,306,025 not yet available N/A 5 

Dassault 

Falcon 900EX 

$31.0 

June 1,1995 

Nov 1996 

30 

18 

$ 487.55 

$2,479 

$1,157,695 not available for fractional ownership 0 

Cessna 

Citation X 

$17.0 

Sep 27,1994 

Aug 1996 

67 

18 

$ 628.84 

$2,425 

$1,008,603 $2.1 million $12,688 

Learjet 

60 

$10.8 

Oct 18,1990 

Jan 1993 

133 

12 

$ 350.24 

$1,740 

$ 798,646 $1.4 million $ 9,856 % 


All pricing and performance information supplied by Conklin & de Decker unless otherwise specified. *Price for a typically equipped aircraft, including avionics, seats, galleys, and the like. 
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Clockwise from top left: North American T-6; 
Bombardier Global Express; Northrop F-5; Gulfstream V. 


The Fraction Faction 


It's also possible to lay claim to a "private jet" through frac¬ 
tional-ownership plans. They essentially allow you to buy a 
limited number of flight hours on the same model without 
worrying about maintenance, crew, catering, or storage - 
that's all covered by management fees - and your craft will 
always be ready for you within six hours. NetJets operates the 
largest fractional-ownership program, with more than150 
aircraft in service, among them Boeings, Cessnas, and Gulf- 
streams. Its main competition is Business Jet Solutions, whose 
offerings include Learjets and the Global Express. 

Contacts: NetJets: (800) 8212299; Business Jet Solutions: (800) 
5905387. 


u 

V« Fractional 

Vs Fractional 

Normal 

Maximum 

Maximum 

Maximum 




z 

Ownership 

Ownership 

Cruise Speed 

Cruise Speed Range 

Altitude 


Interior Completion** 

URL 

DC 

(occupied hourly fee) Provider 

(mph) 

(mph) 

(miles) 

(feet) 

Engines** 

I 



453 

470 

6,500 

41,000 

2IAE or 2 CSMI turbofans 

limited to 3 suppliers 

www.airbus.com 

o 

$3,400 

Boeing NetJets 

453 

470 

6,300 

41,000 

2 GE turbofans 

green only 

www.boeing.com 

DC 

OQ 

N/A 

Gulfstream Shares 

488 

500 

6,700 

51,000 

2 BMW Rolls-Royce turbofans 

in-house 

www.gulfstreamaircraft.com 

S 

o 

N/A 

Business Jet Solutions 

488 

N/A 

6,800 

51,000 

2 BMW Rolls-Royce turbofans 

in-house 

www.bombardier.com i 

Q- 

o 

1- 



459 

500 

4,685 

41,000 

3 Allied Signal turbofans 

in-house only 

www.falconjet.com 

s 

o 

$1,868 

Executive Jets, NetJets 

498 

510 

2,950 

47,000 

2 Rolls-Royce turbofans 

in-house only 

www.cessna.com 

u - 

$1,705 

Business Jet Solutions 

450 

475 

2,460 

42,400 

2 Pratt and Whitney turbofans 

in-house 

www.bombardier.com 

u 

s 

^Manufacturer's information. 
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Price Tag: Starting at $35,000 
For the first time/'civilian" travelers can explore the spot 12,700 
feet below sea level and 368 miles from Newfoundland where the great 
ship went down. Upcoming departures for the 12-day trips: July 31 
and August 11. 

Contact: Zegrahm DeepSea Voyages: www.deepseavoyages.com. 


Take the Heat 

Price Tag: Starting at $18,500 
Or, the same company will take you to bubbling 
volcanoes under the Azores. You'll float through 
the plumes of superheated water that erupt from 
hydrothermal vents atop molten rock that cooks far 
below. The first launch dates for this 13-day exploit 
are October 2 and October 9. 



Really Deep Pockets 


Price Tag: Starting at $1.2 million 
Got-to-be-first-on-the-block A-types who are way beyond 
the yacht should contact U.S. Submarines. Since 1993, when 
it pioneered the concept, the company has had a corner on 
the luxury-submersible market. Its sales are off to a healthy 
start with two units sold: A gentleman from the Middle East 
and a US citizen are the first and only to ante up for one of the 
underwater vehicles. Company president L. Bruce Jones fig¬ 
ures he can get about three a year off the assembly line once 
the demand kicks in. Four models, each a prototype waiting 
for your specifications, are available. The low-end model is the 
28-foot Discovery 1000, which carries two to six passengers. 
The Phoenix 1000 carries 50 passengers in addition to its 
three-member crew. Its 5,000-square-foot interior has space 
enough for a stateroom and several guest rooms, and it 
carries a smaller submersible for even deeper dives. There's 
also a flying bridge for when the craft surfaces and the sun 
beckons. Both models submerge to about 1,000 feet. 

Contact: U.S. Submarines: + 7 (561) 234 4499. 


Images top to bottom:The bow of 
the Titanic; a Zegrahm submersible; 
the Discovery 1000 submarine. 


Price Tag: $400,000 before customization 
If you want to keep the yacht but still go under when the urge 
hits, you can carry the 4.5-ton submersible Explorer 1000. Also 
from U.S. Submarines, Explorer carries one or two passengers, 
dives to 1,000 feet, and has a 120-degree acrylic front window 
that gives you that unmistakable "Yes, you're in a sub" view. 
Customization options include high-res color-imaging sonar 
and remote-controlled external manipulators. Only about 80 of 
these submersibles are in operation, according to Jones, and 
U.S. Submarines is revamping the first to be sold for private 
use to an East Coast owner of a 185-foot yacht. 
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Train in Covert Ops 

Price Tag: Starting at $3,795 

Spend three days as a secret agent in the desert of the South¬ 
west in a former CIA training camp. Engage in hand-to-hand 
combat shoot at the enemy, rescue hostages, run people off 
the road in a speeding vehicle, and experience the joys of 
booby traps. Your trainers are instructors who've lived the life 
- all former operatives in the US Army Special Forces and from 
the international intelligence community. Skills learned here 
are applicable in the office. 

Contact: Incredible Adventures: (800) 644 7382, +1 (941) 346 
2603, www.incredible-adventures.com. 


Storm the Castle 

Price Tag: Starting at $20,000 for a three-day weekend 
There are chateaus, and there are chateaus. Consider one that's 
been in the same family since 1100, has never been degraded 
into a mere hotel, and remains home to the Count and Countess 
de Kergorlay and their children.The Chateau de Canisy exudes 
the charm you should get for this kind of money - a pre-French 
Revolution main building, 600 acres of gardens, distractions like 
horseback riding, a large early medieval tower, and family por¬ 
traits and antiques handed down through the ages. 

Contact:E&MAssociates: (800)223 9832. 


Embrace the 
Sonora Desert 

Price Tag: Starting at $5,948 
There's more to the desert than lazing by the pool. In the 
Sonora, particularly at night, rattlers hiss, coyotes howl, lizards 
slither, cicadas buzz, and odd flowers bloom.The Boulders, in 
aptly named Carefree, Arizona, can arrange the following: 
Twenty-five minutes of aerobatic gliding $220 for two 
A four-hour helicopter tour of the Grand Canyon $2,800 
A nocturnal excursion with night-vision gear $80 for two 
Golf at the Boulders' South Course $330 for two 

A 50-minute hot-rock massage $198 for two 

A moonlight mountain-bike ride $130 for two 

Two nights in a two-bedroom villa $2,040 

Contact: The Boulders: (800) 553 1717, +1 (602) 488 9009. 


Rocket Into Space 
(and Return) 

Price Tag: Starting at $98,000 

You thought 2001: A Space Odyssey ms the ultimate trip? On 
Saturday, December 1,2001 - pending government approval, 
negotiation of landing rights, testing of the technology, and 
the signing of collision-damage waivers - Vela Technology 
Development's Space Cruiser will rocket you and five other 
passengers to 100 kilometers above Earth's surface, where 
you'll gaze upon the planet's cloud-streaked surface.The craft 
is 60 feet long and 8 feet wide, weighs 26,000 pounds, has a 
maximum speed of 2,300 mph, and is flown by two pilots. 

Each passenger will have a flight suit with earphones, micro¬ 
phone, and a headgear-mounted camera that records the 
voyage. After spending four days learning about space and 
training for the zero-g environment, you'll embark on the 
2 V 2 -hour tour. A rocket propels the Space Cruiser to 50,000 
feet; another stage sends it into a two-minute ascent to astro¬ 
naut altitude. Weightlessness lasts for 2 V 2 minutes. All in all, 
you're in space 10 times as long as Alan Shepard on his historic 
Mercury flight. 

Contact:Zegrahm Space Voyages: www.spacevoyages.com. 



Take the Concorde 
to Nowhere 

Price Tag: Starting at $100,000 

Why not charter the entire Concorde? When it's not busy fly¬ 
ing those who have reserved merely a seat or two, you can. 
Invite the 100 people you want to impress most to take off 
from JFK International Airport, crack through the sound bar¬ 
rier, eat a cold gourmet fish luncheon (who's got time to 
microwave?), toss down champagne, and then land - all in 
less than two hours. For an extra few bucks, customize your 
headrests and menu (your name or logo here). 

Contact: Concorde Charter Sales: maheitmann@airfrance.fr. 

Top: Rocket on its way to viewing Earth's curvature. 

Left: The Chateau de Canisy. 
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FILL YOUR LIFE 

WITH IMAGES, NOT EQUIPMENT. 

Now taking high-quality videos and still photography is 
as easy as taking along the ultra-compact ELURA™. 


Exclusive Optical 
Image Stabilizer " 

steadies images shot with 
the Elura’s 12X Optical 
48X Digital zoom 




An IEEE 1394 
In/Out Terminal 

for computer connectivity 



-ELLRA 


Canon 


Three shooting modes 

“Movie”, “Photo” and 
exclusive “Progressive 
Scan” Digital Motor 

which records 30 full 
frames per second 

Included, a free trial version 
of Digital Origin’s Edit DV 
Unplugged™ software 


Analog Input 

for converting 8 mm and 
VHS videotapes to digital 


Exclusive RGB 
Color Filter 

for sharper, truer colors 


Progressive Scan 
CCD Image Sensor 

delivers the best 
still frame performance 
of any camcorder 


Mini DV 

the world’s most widely 
digital video format 


A Flexible 2.5” 
LCD Viewscreen 


for easy shooting and 
playback - view up to 16 
recorded images at once 


1-8OO-OK-CANON www.canondv.com 



Stargeezer 


Want something precise but 
with a little history that'll set 
you apart from the average 
Kahoutek gawker? Observa- 
Dome is willing to part with 
one of the first 11 -inch War¬ 
ner & Swasey refracting tele¬ 
scopes for about $375,000. 
The antique, built for Smith 
College in 1886, is completely 
operational and in its original 
condition. 

Contact: Observa-Dome: 

+1 (601) 982 3333, www 
.observa-dome.com. 


Gaze Rights 

For contemplating the big bang's chaotic debris, you want a 
telescope with optical precision, a large aperture, and digitally 
controlled mounts for superaccurate pointing. For $121,500, 
Optical Guidance Systems makes a 32-inch aperture that beats 
all the basic standards. You can get detail on the Milky Way for 
$10,000 through the Astro-Physics 6-inch refracting telescope. 
Meade offers the LX200 ($2,795 to $15,000), a compact instru¬ 
ment that comes with 7- to 16-inch lenses. And Tele Vue makes 
good mass-market 'scopes that limbo under the $1,000 bar. 
Contact: Optical Guidance Systems: +1 (215) 947 5571, www 
.opticalguidancesystems.com; Asfro-P/jys/cs: + 1 (815)282 1513; 
Meade:+1 (949) 451 1450, www.meade.com; Tele Vue:+1 (914) 
357 9522, www.televue.com. 


Once you decide to buy a serious instrument, you have to get 
serious about where to put it - professional-quality telescopes 
are large, temperature sensitive, and complicated to mount. 
Forget storing one in a corner of the garage: You'll need your 
very own computer-controlled observatory. 

Observa-Dome builds its metal observatories mainly for 
research and education facilities, but 1,000 individuals have 
bought aluminum or copper domes from the company since 
1958. The smallest, a 2-meter aluminum model, costs $7,000. 
But you'll want to make like John Hendricks, CEO of the 
Discovery Channel, and get hold of a 4-meter job with an 
aesthetically pleasing copper topper for $70,000. 

Contact: Observa-Dome: +1 (601) 982 3333, www.observadome 
.com. 


Top: Andromeda 
as seen through 
an Astro-Physics 
130EDT Refractor. 
Right: Warner & 
Swasey telescope. 
Far right: An 
Observa-Dome 
observatory. 


Astro Dome 
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Sharp Curves 

Price Tag: $1.8 million 

With a top speed of 211 mph, the street version of Mercedes' 
award-winning CLK-GTR will rev your engine for a cool $1.8 
million. But even at that price - and with 50 percent down - 
you have to be a loyal customer to snag one of 25 two-seaters 
the German autohaus builds. This 612-horsepower beauty 
looks and performs like a race car. 

Contact: Mercedes: +49 (711) 17 84009. 



That Sync’ing Feeling 

Your telescope, dome, and camera require hardware and 
software to keep them digitally aligned. The most popular 
astronomy program is Software Bisque's TheSky ($129 to 
$249), a database of nearly every known object in the heav¬ 
ens. It works with the company's CCDSoft software ($249) 
to control charge-coupled device cameras via a mousedick 
and drive computer-based telescopes. Dome-Wizard, from 
Technical Innovations, is a hardware/software package that 
controls telescopes, observatory, and cameras from a remote 
PC for $8,000. 

Contact: Software Bisque: www.bisque.com; SBIG CCD Camera: 
+ 1 (805) 969 1851, www.sbig.com; Technical Innovations: 

+1 (301) 972 8040, www.homedome.com. 
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Speed II 



Price Tag: About $866,000 

If your neighbor gets a Mercedes CLK-GTR, you'd better nab 
yourself a McLaren FI. For about half the price, you'll outcool 
the Joneses by 15 horses. You won't find the FI easily, though. 
Only 100 were made, 72 of which are intended for road driving. 
A racing version of the bad-ass vehicle won at Le Mans in 1995. 
Contact: McLaren: +44 (1483) 750 341. 


Clockwise from left: Mercedes CLK-GTR; McLaren FI; Bentley Arnage. 
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Taking a cue from Northern California, Hollywood is aban¬ 
doning the chauffeured limo for the customized SUV. 
Companies like Canepa Design in Santa Cruz, California, 
will take a $30,000 to $50,000 plain-vanilla Ford Expedi¬ 
tion, GMC Yukon, or Cadillac Escalade and convert it into 
a well-oiled and hugely entertaining castle on wheels. 

For a mere $70,000 or so, even the $35,000 Chevy 
Suburban has cool potential. Add some leather seats fac¬ 
ing a high-end stereo, a satellite-communications system, 
and four video monitors, and it's a traveling Oz. 

Contact: Canepa Design: +1 (831) 423 5704. 


Price Tag: $200,000 

If you're looking to impress the wrong types, the 
$216,400 Rolls-Royce Silver Seraph is your best bet. 
But the new Bentley Arnage is a better buy for the 
younger millionaire. Although Bentley falls under VW's 
corporate umbrella, BMW makes the engines, which 
means lots of speed and great handling. The Arnage 


isn't Bentley's most glamorous car (Hollywood types 
covet the Azure convertible) or its most robust (the 
Continental SC boasts 400 horses), but at $200,000, it's 
a bargain. And Bill Murray gave it a touch of cool by 
driving one in Rushmore. 

Contact: Bentley:+1(201)967 9100. ■ ■ ■ 


Debonair for Less 


Spyder Men 

Get a billion, and suddenly you need the testosterone buzz 
provided by racing vintage autos, fabulous and chancy cars 
whose price tags make Porsche 959s look like Beetles. 

S. Robson Walton, heir to the Wal-Mart fortune, races a 
$2 million 1958 Scarab MK1, while Bruce McCaw, brother to 
McCaw Cellular titan Craig, hits top speed in his $3.5 million 
Ferrari 375 MM Vignale Spyder. Jon Shirley, former Microsoft 
president, who reportedly owns one of only seven 1960 
Spyders, races with other Puget Sound bad boys at the Seattle 
International Raceway, which hosts an annual contest for pre- 
1970 streakers. 

The best place to start your own toy collection? Try the 
Monterey Sports Car Auction in Monterey, California, the world's 
largest auto and vintage-auto sale, sponsored by RM Classic 
Cars and set for August 27-28. 

Contact: RM Classic Cars: (800) 2114371, www.rmcars.com. 
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Old email never dies. 

By David S. Bennahum 


I t’s almost impossible to hide your email from John 
Jessen. To him, the word delete is an invitation. Jessen 
can restore email from magnetic tapes that have been 
overwritten several times, resuscitating information off 
“deleted” files. He can read email and documents from 
obsolete computer systems. Jessen can capture phantoms; 
he understands the foibles of wordprocessing programs 
that leave undo lists and backups of old edits in hidden 
parts of files and disks. 

“You see everything,” he says, “from high and low 
comedy to human tragedy.” 

Jessen started reading email professionally out of 
his basement in 1988, when he launched a career as 
a “computer forensics” specialist, digging through disk 
drives to find incrimi¬ 
nating words. Today, 
he’s the president and 
CEO of Electronic Evi¬ 
dence Discovery in 
Seattle, a 50-person 
company whose addi¬ 
tional offices include 
New York, Los Angeles, 

Chicago, and Wash¬ 
ington, DC. Working 
with a team of com¬ 
puter programmers, 
behavioral scientists, 
and retired police 
detectives, Jessen 
ferrets out emails that 
people believe, mistak¬ 
enly, are long gone. 


“For every email system around, we’ve developed 
a piece of software that can find each hidden element 
and read it,” he says, “like header and routing infor¬ 
mation. Our software goes in, finds it, strips it out 
with any attachments, and puts it into a searchable 
database.” 

Jessen’s thriving business is a by-product of our grow¬ 
ing dependency on email in the workplace - email that 
is increasingly important in civil lawsuits, criminal 
investigations, and libel law. In high-stakes corporate 
litigation, it has become routine to demand access to 
company email dating back 10 to 20 years. 

“If you’re not prepared to deal with email, it’s one 
of the most devastating liabilities in corporate America 

today,” Jessen says. 
“Which is why every¬ 
one is so afraid of it.” 

Electronic Evidence’s 
business is booming 
partly because of well- 
publicized email gaffes 
at neighboring Micro¬ 
soft. Over the past year, 
as internal Microsoft 
email has gone public 
in federal court, the 
shock value of intem¬ 
perate messaging has 
sent many companies 
scurrying to Jessen 
for advice on protect¬ 
ing themselves. David 
Boies, the Justice 



Well-publicized gaffes have kicked off a boom 
in the electronic evidence recovery business. 
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Department’s lead attorney in the antitrust 
trial, has shaken corporate America with his 
relentless digging for Microsoft messages, 
evidence that’s been used to argue, with 
alarming specificity, that Gates & Co. tried 
to crush Netscape by forcing vendors to use 
Internet Explorer as the default browser on 
their systems. 

The email trove has been ugly: “The threat 
to cancel MacOffice 97 is certainly the strong¬ 
est bargaining point we have, as doing so 
will do a great deal of harm to Apple imme¬ 
diately,” a senior Microsoft executive wrote 
in email to Bill Gates, allegedly hoping to 
force Apple to incorporate Internet Explorer. 
An internal mail from AOL, reportedly 
recounting a meeting with Gates, described 
him as saying, “How much do we need to 
pay you to screw Netscape?” Then there’s 
the oft-quoted portion of an email from 
Gates to other Microsoft executives: “Do 
we have a clear plan on what we want Apple 
to do to undermine Sun?” 

Over the years, Jessen has collected plenty 
of big-mouth emails, ones that very quickly 
settled the lawsuits involved. He sends me a 
few samples, with identifying characteristics 
blotted out. They read like parodies, but 
they’re real: 

Yes I know we shipped 100 barrels 
of [deleted], but on our end, steps 
have been taken to ensure that no 


record exists. Therefore it doesn’t 
exist. If you know what I mean. Remem¬ 
ber, you owe me a golf game next time 
I’m in town. 

Did you see what Dr. [deleted] did 
today? If that patient survives it will 
be a miracle. 

HI DAVID, PLEASE DESTROY THE EVIDENCE 
ON THE [litigation] YOU AND I TALKED 
ABOUT TODAY. THX LAURA 

***evidence DESTROYED*** 


HI LAURA ACK YR MSG. AND TAKEN CARE 
OF. ALOHA DAVID. 

[National retail chain] would like 
2,500 free units of [our product] in 
order to conduct a test marketing study. 
If the study goes well, they will place 
an order for 100,000 units. I recommend 
we provide the free units for the fol¬ 
lowing reasons: 

1. 2,500 free units is cheap compared 
with the profit from an order for 
100,000 units. 

2. They will provide the names and 
addresses of the stores involved in 
the study so that we can drop-ship the 
product. 

3. Since we will know where the prod¬ 
uct will be, I will send someone around 
to buy all of it, thereby ensuring a 
successful test. 

What’s most astonishing about these mes¬ 
sages is, of course, their unequivocal honesty. 
Email is a truth serum. That’s why it’s scary 
- and why it’s irresistible. 

E very morning, I come to my computer, 
sit down, launch my email program. 

I’m an email pack rat, a compulsive saver 
and correspondent. I’ve kept every message 
- sent and received - since March 1994. My 
email folder contains 226 Mbytes of mail. 


That’s around 14,811,136 characters, or 
approximately 300,000 words, lodged in 
more than 75,000 messages. I save them 
because I can (I have an external drive con¬ 
nected to my PC for this sole purpose). My 
mail stays with me wherever I go, because 
endless possibility resides in the medium: 
An innocuous message might one day be 
exciting; an exciting message might become 
essential. 

Joan Feldman, president of Computer 
Forensics in Seattle, and a colleague and 
competitor of Jessen’s, tells me I am on the 
outer edge of compulsion. “Maybe 15 percent 


of the online population keeps as much as 
you do,” she says. 

From her office in Seattle, Feldman has 
a clear window on the collective psyche 
of the email nation, an exploding web of 
96 million interconnected Americans. 
Where her forensic predecessors studied 
corpses, measuring time of death by the 
congealing of blood, Feldman studies the 
particularities of electromagnetic fields on 
digital media, gleaning the patterns that 
form words. “Dig deeper. Dig harder,” she 
says with relish, describing her m.o. “When 
people are looking at me and lying, that 
gives me an extra incentive to look further.” 
And look she has. 

For more than 1,000 clients in six years, 
Feldman has turned to email as an invalu¬ 
able record of misdeeds, prevarication, 
plots, and sometimes tragedy. In hundreds 
of lawsuits, Feldman has been called in to 
find hidden evidence, taking her to offices 
around the nation, people’s homes, and vast 
warehouses where thousands of backup 
tapes containing millions of email messages 
are the digital equivalent of formaldehyde, 
a medium where nothing decays. 

Meanwhile, the growth of email is relent¬ 
less. In 1991, according to the Electronic 
Messaging Association, an industry trade 
group that helps corporations establish 
email policies, 8 million Americans had 
access to email. In 1997, the number grew 
to 67 million. Now, 96 million Americans 
use email. By next year, that number is 
expected to increase to 108 million, with 
office workers exchanging 25.2 billion mes¬ 
sages daily. With nearly a third of the coun¬ 
try sending messages to one another, hauls 
of electronic mail under subpoena have 
become more than a nuisance; they’ve 
exposed us all to the gnawing sense that 
anything we write may one day be held 
against us. It’s led companies to want 
immunity from the human propensity to 
write what we think in electronic corres¬ 
pondence; a 1997 survey by the Society for 
Human Resource Management showed that 
20 percent of US businesses reported they 
check employee email randomly. 

“It’s like insurance - people don’t want to 
think about it until their house burns down. 
In the Microsoft case, they saw their neigh¬ 
bor’s house burn down,” says Feldman, who 
has seen demand for her preventive services 
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- rules and procedures for systematically 
retaining or deleting company mail - 
increase by 50 percent over the last year. 

T he cost of uncontainable email is most 
obvious in the workplace. Daily, more 
revelations of email’s truth-telling power 
are revealed; think of The New York Times 
headline about the Salt Lake City Olympics 
scandal: E-MAIL TRAIL ADDS DETAILS TO 
U.S.O.C.’S ROLE. The story reprinted emails 
sent among officials of the United States 
Olympic Committee who were angling to 
bring the 2002 Winter Games to Utah. An 
ethics panel dug up email describing, with 
casual nonchalance, the way votes were 
collected by granting favors to visiting rep¬ 
resentatives of the International Olympic 
Committee. Referring to a quid pro quo 
in which Sudanese votes were traded for 
airfare, room and board, and other ameni¬ 
ties for their athletes, one official wrote 
simply: “A lot of promises were made to 
secure votes.” 

The technology of electronic communica¬ 
tions is moving so quickly that it has outpaced 
both the law and our own sense of propriety. 
In a weird and still unclear turn, our vast 
pools of saved email have mutated into per¬ 
sonal surveillance mechanisms. Rig Brother 


isn’t some dark figure of distant, central con¬ 
trol. He’s us: the decentralized record of all 
our thoughts and feelings, preserved in the 
electronic platters of hard disks on desktops 
and in archives across the country. 

For companies, email’s permanence and 
seductive call to intimacy means facing a 
question: How can it be contained? 

Federal law says that all email sent or 
received using a company’s mail system is 
company property. The law, the Electronic 
Communications Privacy Act, dating from 
1986, made perfect sense when email was 
still a novelty, confined mainly to large cor¬ 
porations with expensive, time-shared main¬ 
frames. But it makes little sense today. 

In 1986, electronic mail moved through 


one of three types of networks. In the fore¬ 
front were corporate email systems running 
off proprietary mainframes and terminals. 
Companies like Xerox interconnected thou¬ 
sands of employees within a vast local-area 
network. Sending an electronic message 
from, say, Xerox to General Motors was 
impossible. The systems were closed off, 
separate. The Internet was another type. 
Though it was growing rapidly in the ’80s 
- with several hundred thousand users, 
interconnecting universities, government 
agencies, and companies involved in feder¬ 
ally funded research - it remained explicitly 
noncommercial until 1991, when restric¬ 
tions were lifted and Internet email started 
becoming a mass phenomenon. The third 
type was for general communications use. 
Systems like CompuServe, MCI Mail, and 
FidoNet, which linked privately run bulletin 
board systems, also had thousands of users. 

In this world of separate computer net¬ 
works, the ECPA allowed for an easy distinc¬ 
tion between “open” and “closed” systems. 
The former provided email to paying cus¬ 
tomers; the latter gave people access to email 
as part of their employment. In a closed sys¬ 
tem, it is permissible for an employer, the 
system’s owner, to treat all electronic mail 
like any other form of property, no different 


from printed letters. In an open system, mes¬ 
sages are considered personal property, and 
private. But what happens when the once 
“closed” system of corporate email becomes 
connected to the “open” Internet? In a strictly 
legal interpretation, the answer is: Nothing 
changes. Any email composed at work and 
sent to the Internet emanates from a closed 
system, and is therefore company property. 

Tora Bikson, a researcher specializing in 
issues of access to electronic communica¬ 
tions with the Rand organization, says that 
the ECPA approach doesn’t add up anymore. 
“What do you mean by open or closed?” she 
asks. “There are no longer any closed sys¬ 
tems, since with the Internet you can con¬ 
nect almost every system with any system. 


The real question is, How much privacy do 
you want to trade for connectivity?” 

Complicating matters are services like 
Hotmail - which give workers free Web- 
based email accounts - and the increasing 
use of freelancers in the workplace. 

“Say a company has an email system, 
hires temporary employees, and gives them 
an email account because they’ll be there 
for several months,” says Jessen. “Now you 
have nonemployees using the system. Does 
that mean you’ve switched from being 
closed to open?” Jessen’s solution is what 
he calls “the consent rule - you put consent 
language in employee contracts that says 
by using the system you agree to have your 
email read by the company.” 

T hat doesn’t sound very appetizing, but 
employees have little recourse when it 
comes to keeping email private on the job. 
Courts have consistently upheld the idea 
that constitutional rights to freedom of 
speech end when an employee arrives at 
the office. “It’s the employer’s workplace, 
and he’s master of his domain,” explains 
Jeremy Gruber, an attorney with the Ameri¬ 
can Civil Liberties Union in New Jersey. 

For the past two years, Gruber has worked 
on the ACLU’s Workplace Rights Project. 
Every week, he receives six or seven calls 
from people upset about workplace moni¬ 
toring of their email and Internet use. 
Typical cases involve workers exchanging 
personal messages disparaging the boss or 
their superiors. When the employer finds 
out, the underling can be fired. 

The Workplace Rights Project supports 
legislation requiring employers to tell 
employees whether their electronic commu¬ 
nications are being monitored. It’s a modest 
ambition, yet in the current Congress no 
legislation has been proposed. Gruber’s 
ideal scenario is one where “employers 
would have no right to intrude on your 
Internet use or email without just cause,” 
but that possibility seems remote. For now, 
at least, the employer’s concerns are getting 
more attention, and employers are frantic - 
justifiably - that problematic emails might 
cause them trouble. 

“There isn’t a single case I have that does 
not deal with email,” says Claude Stern, an 
attorney with Fenwick & West in Palo Alto, 
California. Stern specializes in representing 


"It's like insurance - people don't think about it 
until their house burns down. In the Microsoft case, 
they saw their neighbor's house burn down." 
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FAIRFAX COUNTY VIRGINIA 


In late 1995, doctors Rita Roy and Jonathan Merril, the husband-and-wife 

founders of Medical Consumer Media, found themselves ready to move up, move out, and, if 
necessary, move away. "We considered relocating to Silicon Valley, but it would have cost too 
much and wouldn't have offered us enough." As they prepared to launch MCM as the premier 
venue for Internet broadcasts of medical conferences and simulations, Rita and Jonathan 
knew they'd need to be accessible to directors of the world's largest companies and close to 
the biotech and pharmaceutical industries. They'd also need quick access to software and 
telecom innovators, hotels and an international airport for their guests, and, of course, band¬ 
width. "Convincing Fortune 1000 companies to work with you can be difficult when you're 
working out of your basement. Keep in mind, some of these companies need FBI clearances 
before they sign a contract with you. Fairfax County was the only real option for us " When 
Rita and Jonathan were shown the historic estate of Reston's founder, Robert E. Simon, it was 
decided. "Medicine is an ancient art; we thought it was only right to find a work environment 
with some history behind it. Besides, they say historical settings are stimulating to the brain..." 


4'Fairfax~County was the onlv 
real option for us." 




you'll fl!L nlutHol^ T3^ aX ? - the very first home built In Reston. Virginia - 

around th.Ho L k T' " eXt 9 eneration virtual-reality stations, a state-of-the-art audio suite, 
d-the clock webcasting, and a group of people determined to improve the way we live our 
lives in the 21st century. Meet Medical Consumer Media: 
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the home of the Internet, Northern Virginia's Fairfax 

will likely prove itself strategic ground for your next revolution. 


Ranked IUUMBEK ONE in the nation for the 
highest proportion of software employees, Virginia 
also boasts the second-largest number of high tech 
employees of any state in the US. 


Before you set out to shake up the world, consider some 
facts that might shake yours up: Fairfax County is home to 
the largest concentration of both telecom and high tech 
service firms in the nation, and three of the nine US full- 
access Internet service providers - AOL, PSINet, and 
UUNET - were founded here. 


And when you need to escape the workplace - did we mention 
we have 80 million square feet of office space? - you won't 
have to travel far, as you'll find yourself surrounded by Fairfax 
County's 30,000 acres of parks. (Of course, those of you with 
more adventurous recreational appetites will enjoy being only 
hour from the Blue Ridge Mountains, the Shenandoah 
Valley, and Chesapeake Bay.) One word of caution to future 
Fairfax County billionaires: 

Mount Vernon isn't for sale. 
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that if they move out to work at company A and have 
•ughts, there's always companies B through Z ready to hire 
an instant." Emmit McHenry should know. He's launched and 
w companies himself - most notably Network Solutions, 
-domain registration powerhouse. Emmit's current position 
it and CEO of NetCom Solutions International, which 
provides turnkey networking-technology solutions for clients such as 
Sun Microsystems, Cisco, 3Com, and Netscape. "The only difficult thing 
to find when you're working in Fairfax County," he says, "is a boring 
moment." 
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high tech companies, including Symantec, 
Intuit, Electronic Arts, and Broderbund. 

“One hundred percent of my lawsuits now 
have a significant am ount of time focused on 
emails and Internet communications, like 
discussion boards and chat rooms.” The first 
thing Stern does in a lawsuit is request the 
other side’s electronic mail. “Emails tend to 
contain very candid, and not particularly 
socially sensitive, remarks. We see it time 
and time again, making email the Achilles’ 
heel of every party in litigation.” 

In 1998, for instance, several players of 
Ultima Online sued Electronic Arts, claiming 
the game was defective. Stern succeeded in 
getting the case thrown out thanks partly to 
email he’d lassoed. “One of these people had 
contacted customer support by email and 
admitted they loved the game. They said the 
real problem was not with the game, but 
with another player who had killed them 
and stolen all their stuff.” 

In another case, a man filed a wrongful 
termination suit against one of Stern’s 
clients, claiming he’d been unfairly fired 
because of his age. Stern obtained the plain¬ 
tiff’s computer and email, which he used to 
identify key witnesses and support the com¬ 
pany’s argument that the plaintiff was termi¬ 
nated based on performance. A California 
court threw out the suit. 

Stern, trained to see email as a booby 
trap, sees potential trouble almost anywhere. 
For instance, he says companies that rely on 
email to communicate with customers are 
opening themselves up to whole new vari¬ 
eties of liability. 

“One of the greatest vulnerabilities for 
companies is tech support and customer 
service,” he explains. “When customers 
are mad, they send in very frank email. 

The tech-support people tend to be very 
candid in their replies.” Thus, a company 
selling a defective product, while officially 
claiming the product works fine, might 
find its defense destroyed in email from 
an honest support employee. A canny attor¬ 
ney will eventually find those tech-support 
messages. 

“We have a company where the tech-sup¬ 
port person admitted the product had prob¬ 
lems, that they knew it for six months, and 
wished someone would finally get around to 
fixing it. You would think they would want 
to filter that.” 


— JOIN THE — 
EMAIL MARKETING 
REVOLUTION! 

... and make your next direct 
marketing campaign faster, 
cheaper and more responsive! 

PostMaster Direct Response pioneered opt-in 
email marketing and remains the market 
leader. We guarantee that every email address 
in our database belongs to an Internet user 
who has come to our site or our partner sites 
and voluntarily signed up to receive 
commercial email about topics of interest. 

That's why mailers who have used our lists 
have generated response rates as high as 
5 to 15 percent and sales as great as $50,000 
in a single day. 


Here's what we offer: 


■ More than 1.8 million unique email addresses under 
management sourced from over 110 leading Web sites 

■ Real-time list selection and order placement on the Web 

■ All-inclusive pricing (no extra charge for email distribution 
or merge/purge) 

■ Low $400 minimum order 

■ Full 20% commission paid to bona fide brokers 


Don't delay! Check out our Web site at 
www.postmasterdirect.com and open your free account today! 
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For more information, call 212-625-1370 or email us at 
sales@postmasterdirect.com 
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Newsrooms are especially vulnerable to 
the danger of frank email, since successful 
libel suits are based on the premise that a 
journalist knowingly produced a story that 
was false - that is, with malice going in. 
“With respect to newspapers, email is going 
to be a very key part of libel cases,” says 
James Goodale, an attorney with Debevoise 
& Plimpton who has represented The New 
York Times in libel cases. To win, the plain¬ 
tiff has to show the journalist’s state of mind 


while reporting the story. “It’s difficult for 
courts to decide what someone is thinking 
when they are looking at a story,” says 
Goodale. “The chances of having someone 
say something out loud is very slim. The 
substitute for that will be email.” 

The first high-profile libel cases based on 
email are just now taking shape. Goodale 
expects email to play a key role in a suit by 


retired military officers against CNN. The 
news broadcaster aired a report on Opera¬ 
tion Tailwind alleging that the US military 
used chemical weapons during the Vietnam 
War, a story CNN later retracted. 

Newspapers, like other big corporations, 
aren’t adequately prepared. “We don’t really 
have an email policy,” admits a senior execu¬ 
tive for The New York Times , who requested 
anonymity. The Times policy is limited to 
controlling workplace atmospherics. In a 


recent internal memo, circulated by email to 
all Times employees, the staff was told that 
sending “messages with sexual implications, 
or which reflect offensively on another’s age, 
race, sex, sexual orientation, national origin 
or disability, among other things” would not 
be tolerated. Even though the paper is sued 
for libel a dozen times a year, the exec says, 
“most lawyers are not sophisticated enough 


to ask for email. I’ve never had to do a real 
comprehensive email search. 

“We’ve just been lucky,” he says. “Courts 
have no sympathy when you say, T have no 
way to search my system except by hand.’” 

T he subtext of You’ve Got Mail , Nora 
Ephron’s recent movie, is that authen¬ 
ticity, stripped of the social conventions of 
everyday life, is revealed in the world of 
email. Somehow the medium permits the 
characters in the movie to share truths 
about themselves, to reveal parts of them¬ 
selves, that in the physical world would 
remain hidden. When we see the characters 
as antagonists in physical space, we squirm, 
knowing that they are meant to be with each 
other - that in fact they are electronic soul¬ 
mates. And that if they are to become lovers, 
they must transcend the identities they’ve 
ascribed meaning to in the real world. 

When I emailed Ephron (who’s been 
online since 1995) asking her about email, 
she wrote back, explaining, “What interests 
me about it - besides all the obvious things 
(it brings back letter-writing, et cetera) - 
is that it’s a form of communication unlike 


"Email is the Achilles'heel 
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any other and yet the second you start 
doing it you understand it.” The conun¬ 
drum of email is that it’s a shortcut to self- 
expression, but it’s also a language of its 
own. It invites both the mere passing of 
information and the sharing of secrets, 
longings, emotions. There’s a certain per¬ 
missiveness to it that real-world addresses 
on paper letters don’t offer. 

One thing everyone gets right away is 
flirting. “The main thing about email is 
that it’s God’s gift to the adulterer,” a well- 
known writer tells me, adding, “It is a little 
delicate, because I am in the middle of a 
divorce.” The author is afraid that his wife’s 
lawyers could go after his emails. “The 
notion that everything you say on email 
can be subpoenaed ought to give pause to 
everybody,” he says. 

He may be relieved to know that truth 
hunting can be expensive. “We were involved 
with a case with 300 people and all their 
email going back four years,” Jessen says. 

“It was a live email system with 16 backup 
tapes. The final email count was a couple 
million messages.” That’s relatively small, 
yet because the company was unprepared 


for electronic discovery, management had 
to hire 60 temps to sit at 60 workstations 
and pick through each message; relevant 
messages were forwarded to one of 20 attor¬ 
neys. Those were cataloged and delivered 
to the opposition, under court order. “In 
nine months they had looked through not 
even a fraction of the live mail, let alone 
the backup tapes,” Jessen says. “They had 
put in $700,000 at this point.” 


Jessen’s solution was to copy all the mail 
to a central server and have an algorithm 
sort and search the email for keywords. He 
billed the company $200,000, pushing the 
total cost of making email available to the 
plaintiff to $900,000. 

Jessen cites another case where the two 
sides had a combined email volume of 1 
billion messages. Each individual message 
had to be indexed and made available for 


either side in discovery. Putting that docu¬ 
ment count in perspective, Jessen says it 
dwarfs that of one of the largest litigations 
in US history - the Justice Department’s 
13-year antitrust suit against IBM - which 
involved 30 million documents. 

“Think about a company with a volume 
of 50 million emails a month,” Jessen says. 
“It does not take very long to hit those astro¬ 
nomical numbers. So the bottom line is that 


it costs a heck of a lot to deal with email in 
litigation.” This fact, he asserts, can lead 
companies to consider a settlement. “If it 
costs less to settle, then you settle. A com¬ 
pany that is not prepared is in an adverse 
settlement position.” 

B eing prepared for electronic discovery 
requires a radical restructuring of 
the email mind-set. Email use tends to be 


Email use is concentrated in personal computers, 
so personal stuff gets caught in the legal net. 
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concentrated in personal computers - and 
personal computers invariably become per¬ 
ceived as “belonging” to an employee, even 
though the vast majority of messages may 
be stored on a central mail server. So com¬ 
panies under subpoena must retrieve files 
that contain all sorts of personal stuff that 
gets scooped up in the net, opening doors 
to potential embarrassment, or even more 
lawsuits, as new traces of malfeasance are 
discovered. 

The solution Jessen and Feldman 
embrace is a move toward further central¬ 
ization. They believe employees should not 
be allowed to save mail on workplace PCs. 
Messages would be saved on central servers 
and automatically deleted. (Jessen recom¬ 
mends deleting after 90 days at most.) Rules 
on what mail should be saved indefinitely 
would be defined by specific corporate 
“retention policies.” 

The Electronic Messaging Association 
publishes a booklet, Message Retention 
Toolkit , that outlines the basics of what it 
considers a sound email-retention policy. 

At its simplest, the EMA recommends that 
companies identify all the different kinds 
of email employees write, identify how long 
various types of messages should be saved 
(say, seven years for tax-related emails, 


Assuming that deleting mail is done as part 
of a long-standing set of rules - rather than 
in a last-minute, frantic all-night purge - 
retrieving deleted mail falls to the other 
side. The adversary has to hire the forensic 
specialists and convince the judge to allow 
a peek into the opponent’s computers, 
something that’s hard to do without just 
cause. 

The EMA Toolkit was written by a com¬ 
mittee with representatives from a who’s- 
who of corporate America: Texaco, Boeing, 
Chevron, Citigroup, and Hewlett-Packard. 
Yet, when contacted, many of the booklet’s 
authors refused to comment. “It’s just that 
the moment we hear the word 'litigation’ 
we get very uncomfortable discussing email,” 
says one of the Toolkit’s writers. “It’s just 
not a good idea.” 

One contributor to the EMA booklet, 
Marion Weiler, did agree to talk about it. 
Responsible for crafting Chevron’s email- 
retention policy, Weiler is in the midst of 
a $1 million review of how this 35,000- 
person corporation should handle email. 
“We’re creating a whole set of rules for 
how long email has to be saved,” Weiler 
says. “There are entire classes of email we 
are required to keep, like taxes and con¬ 
tracts describing oil-field rights. Dealing 


"Dealing with email retention goes into 
organizational issues and Structures 

that may not even exist yet." 
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50 years for certain SEC-related mails, et 
cetera), and save them in a central archive. 
All other mail should be deleted quickly, 
the recommendations say, and employees 
should be given a thorough briefing on the 
retention rules. That way, when a company 
is sued, management can get to the relevant 
messages quickly and inexpensively. 

A retention policy can’t do anything 
about calling back sent mail once it’s left 
the company. And erased internal email 
may linger for a while as ghost fragments 
that can be reconstructed by the likes of 
Feldman and Jessen. When it comes to 
using email in lawsuits, “deletion” has a 
special meaning. It doesn’t mean gone for¬ 
ever. It means, “Not our problem anymore.” 


with email retention goes beyond deleting 
things that are not needed. It goes into 
organizational issues and structures that 
may not even exist yet.” 

Weiler estimates that Chevron’s new 
retention policy - storing mail in central 
archives and establishing clear rules about 
what mail should and should not be saved - 
will save the company 30 percent on related 
costs, including email retrieval, in future 
litigation, savings expected to exceed the cost 
of devising the policy. Harder to quantify 
are the savings from avoiding catastrophic 
litigation and multimillion-dollar settle¬ 
ments. “In the worst-case scenario, you find 
yourself in litigation that revolves around 
some electronic records, and because you 
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can’t find them, you lose the full judgment,” 
Weiler says. “And if that judgment is high, it 
could be worse than dealing with Y2K bugs 
in terms of cost.” 

H elping companies decide how to cen¬ 
tralize email is itself now a booming 
trade. One popular approach is server- 
based programs that specifically allow for 
high levels of email filtering and saving 
based on centralized, company-controlled 
rules. A firm called Worldtalk in Santa 
Clara, California, has seen sales of its 
email-retention software, WorldSecure, 
increase 524 percent from 1997 to 1998. 

The company expects sales to double this 
year. “In the last six months demand has 
really exploded,” says company spokesper¬ 
son Dawn Harris, attributing the boom to 
“the Monica Lewinsky subpoena and the 
Bill Gates subpoena.” 

Worldtalk targets companies in the insur¬ 
ance, finance, health care, and legal indus¬ 
tries. WorldSecure generates 80 percent of 
the company’s revenues. It can be configured 
to force messages emanating from senior 
executives to be encrypted. (Encryption can 
prevent email impersonation and provide 
protection from snoopers; encrypted mail, 
under subpoena, must be decrypted and 
made available.) WorldSecure can screen 
outbound mail for keywords like “hot stock 
tip” or “insider trading.” It can also screen 
for words the company decides are sexist or 
racist, halting the message’s delivery. World- 
Secure can also be configured to limit who 
in the company can use email. 

“To reduce risk, not everyone needs 
access to Internet mail,” Harris explains. 
“The people in the mail room do not need 
it.” Worldtalk’s customers include 25 of the 
100 largest US law firms, as well as Nike, 
OppenheimerFunds, and Catholic Health¬ 
care West, one of California’s largest health 
care providers. 

In January, Compaq released a product 
that competes with WorldSecure. Vault is 
designed to keep continuous email archives, 
seamlessly integrating new messages with 
old ones stored on backup media like CD- 
ROM. Using the AltaVista search engine, 
Vault lets companies search their old mail 
by subject, keyword, and author, and has 
viewing capabilities to handle attachments 
in formats that, inevitably, will be obsolete 
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in a few years. Prices for Vault and World- 
Secure vary, depending on the amount of 
mail to be stored or the number of users 
sending mail. Vault, for instance, charges a 
onetime fee of $325 for the initial gigabyte 
of archived mail, with prices declining as 
the gigabytes increase. Individual user 
licenses to access the stored mail cost $15 
to $41, with discounts for increased usage. 
A hypothetical Vault customer with 10,000 


employees and 6 Gbytes of mail daily might 
buy a license to store 20 terabytes, with the 
archive accessible to all company employees. 
The total cost: $185,000. 

But, Jessen argues, there is only so much 
these programs, with their keyword searches 
and retention rules, can do to keep email 
under control. 

“The single biggest impediment to com¬ 
panies cutting down their risk is culture,” 


Jessen explains. “More than money or any¬ 
thing else, it’s a cultural issue.” 

E mail has a tone of intimate candor 
that’s hard to imagine appearing in a 
secret business memo. It’s a long-noted 
phenomenon, going as far back as the earli¬ 
est studies of how electronic mail affects us. 
What’s really eerie is how little our behav¬ 
ior has changed, even though email has 


been around for years. We still seem stuck 
in the same cycle of naivete and seduction, 
willing ourselves to believe that because 
email is electronic it is also somehow 
impermanent, equivalent to the temporary 
vibrations of air molecules when we speak. 

In 1985, Robert Anderson, an analyst at 
Rand, cowrote (with Norman Shapiro) a 
seminal study on the social effects of email, 
called “Towards an Ethics and Etiquette for 


Electronic Mail.” Writing at a time when 
fewer than a million Americans were 
exchanging messages, Anderson described 
email’s greatest “phenomenon” as its propen¬ 
sity to lead to “misinterpretation.” He warned 
of “the strange permanence yet volatility 
of electronic messages,” and issued caution¬ 
ary statements that still sound applicable: 
“Never say anything ... you wouldn’t want 
appearing, and attributed to you, in tomor¬ 
row morning’s front-page headline in The 
New York Times” \ “Assume that any message 
you send is permanent”; “Avoid responding 
while emotional”; and the very prescient 
“Consider alternative media.” 

Anderson, still at Rand, is a bit dismayed 
at how few people followed his advice. “So 
much for what I write! No one pays atten¬ 
tion.” He is particularly fascinated by email’s 
mutation into a corporate problem. “In 
1985, we saw email largely as individual to 
individual. All of our cautions were about 
how an individual could be affected,” he 
says. “I have been taken by the Microsoft 
case - how much of the day-to-day business 
of the company is done by email. Thus the 
organization’s history literally becomes only 


"More than money or anything else, the biggest 
impediment to cutting down email risk is culture." 
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available through email. That puts compa¬ 
nies in a dilemma. Either they keep the 
mail, so it can all be discoverable and appear 
on the front page of the Times the next day, 
or they scrub the files so nothing can be 
discovered in court, at the expense of their 
own corporate history.” 

Scrubbing the files, of course, does not 
ensure that intrepid computer specialists 
won’t discover readable fragments, or that 
the recipient’s copy won’t reemerge one day 
from another computer system. 

What would Anderson do about it? His 
proposed solution is rather quaint. “I would 
have a rule that anyone who creates email 
with corporate interest print it out and put it 
in a folder,” he says. The rest he would delete 
- at least the copies he still had access to. 

Out of curiosity, I share Anderson’s idea 
with a Microsoft employee who prefers to 
stay anonymous. “Ted” is proud to tell me 
that his current email volume is a modest 
200 messages a day - down from 900 last 
year - and he laughs at Anderson’s idea. 
“Call in the dump trucks! I got a lotta mail 
to print out!” A Microsoft program manager, 
he has been at the company for several 


years. He remembers the days before Win¬ 
dows could handle email, when the entire 
company was networked through PCs run¬ 
ning Xenix, a version of Unix. At every 
employee’s desk was a diminutive terminal, 
generally a VT-52, with a monochrome 
screen and text-only interface. 

Like most Microsoft employees, Ted now 
has two PCs: one for testing software, one 
for writing email and documents. Part of his 


job is serving as a human email filter, relay¬ 
ing messages between the programmers 
developing a product and the marketers 
selling it. Last year, he typically filtered 500 
messages daily - “We are tapping into the 
great collective mind of everybody.” 

Maybe it should come as no surprise that 
he’s seen no impact, internally, on the way 
email is handled at Microsoft because of the 
antitrust suit. “I haven’t noticed a chilling 


effect,” he says. “I do not pay much attention 
to the outcomes of what I write. When you 
look at the number of messages we exchange 
here, it’s like a hallway conversation - in a 
medium that’s stored.” 

He says controlling Microsoft email would 
be impossible. With thousands of “alias” lists 
- the equivalent of internal mailing lists - 
everyone’s life is lived on email. When asked 
if he knows Microsoft’s official position on 


what’s appropriate use of email, he says, “I 
think it’s in the handbook.” Has the company 
ever sent around a memo about the policy? 
No. “It would be pretty funny if they did,” 
he adds. “Everyone would comment on it.” 
By email, naturally. ■ » ■ 


Contributing editor David S. Bennahum 
(bennahum@wired.com) wrote about 
Michael Bloomberg in Wired 7.02. 


Stuck in a cycle of naTvete and seduction, we keep 
trying to believe email is somehow impermanent. 
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Express Lane 

Find customers, take orders, lug deliveries, eke profits 

- selling groceries online is a crazy idea 
that'll make somebody millions. 


By Scott Kirsner 



J ohnnie Bentley is in a hurry and there’s no place to 
park, so he saves a little time by steering his delivery 
truck onto the sidewalk and cutting the engine. We 
jump out on Beacon Hill’s West Cedar Street and run 
to the back of the vehicle, where Bentley pops the lock, 
swings a bar, and pulls open the double doors. If a 
meter maid catches us, he’s out 40 bucks, so we hustle. 

We unload five full plastic grocery totes, ordered off 
the Web from a Boston-based service called Hannaford’s 
HomeRuns. Bentley, a tall, muscular guy with close- 
cropped hair, throws on a black HomeRuns windbreaker 
and buzzes the customer, who lets us in after uttering 
five dreaded words over a crackly intercom: “It’s on the 
top floor.” We lug the 
stuff up four flights, 

Bentley running 
ahead in a blur of 
boot soles. Moments 
later, inside a mod¬ 
est, middle-income 
apartment, he strides 
past a tiny young 
Filipina mother 
and heads for the 
kitchen, polling cus¬ 
tomer satisfaction 
as he goes. 

“How’s the service 
working for you so 
far?” he asks. The 
woman smiles, nods, 
and softly replies 
that it’s working fine. 


In the kitchen there’s a baby squirming in a high chair 
- right in the middle of the action. “He’s a big guy,” 
Bentley says as he piles cans and boxes on the counter 
and loads the fridge. A friendly golden retriever pads 
over for a sniff. Mom comes in and signs an invoice, 
and Bentley flies out the door. We’re back downstairs in 
six minutes flat - just in time to see a parking-enforce¬ 
ment three-wheeler heading our way with grumpy 
intent. We hop in and speed off, scanning a city map to 
locate our next stop. Bentley’s still in a hurry: He has 
to deliver 64 totes to 13 homes and businesses in down¬ 
town Boston today, and he’s only about halfway done. 

It’s the busiest week ever in HomeRuns’ three-year 

existence, and Bent¬ 
ley is pleased that the 
last customer was a 
typical homemaker. 
Still, he knows the 
company is far from 
an unqualified suc¬ 
cess. “Right now 
we’re a luxury for 
rich people,” he says 
as he navigates Bea¬ 
con Hill’s narrow 
streets. “We need to 
be a necessity.” 

B entley is toiling 
in the grocery 
industry’s consumer- 
direct trenches, an 
ecommerce realm 


Fast, user-friendly ecommerce has made books and CDs big, 
big business. Boston-based HomeRuns believes it's high time 
the Web helps you bring home the bacon. 
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Streamline, based in Westwood, Massachu¬ 
setts, say their customers are ordering an 
average of 46 weeks out of the year. What 
other ecommerce players can even dream 
of pulling in $4,600 per customer, year in 
and year out? 

“What we like about grocery shopping 
is that it has to happen, and it has to hap¬ 
pen every week,” says Jeffrey Hulton, senior 
VP of HighPoint Systems, a Cambridge, 



Consulting predicts that by 2007, at least 
8 percent of US grocery sales will occur 
online. And if that happens, it creates a 
new $60 billion ecommerce stream. 

That $60 billion could be some of the 
hardest-won money the Internet economy 
has ever seen. Any ecommerce niche entails 
difficult logistics; with consumer-direct, 
it’s trickier. You’re not just tossing a book 
in a box and shipping it. You’re procuring, 
say, a side of beef 
from a reputable 
supplier, cutting it 
up using equipment 
and procedures that 
adhere to USDA 
standards, packag¬ 
ing the cuts, storing 
them properly, 
selecting a package 


HomeRunners 
count the 
chickens 
before they're 
dispatched. 


In reality, consumer-direct is often a morass 
of tangled logistics, traffic jams, and cracked eggs. 


whose big moment may finally be here, 
thanks to the mass-marketing power of the 
Web. Or so it is hoped. Though the idea 
sounds tantalizing - using technology to 
deliver groceries to homes, just like it’s done 
with books, CDs, flowers, and pharmaceuti¬ 
cals - too often the reality has been a morass 
of tangled logistics, traffic jams, cracked 
eggs, and maddeningly slow adoption rates. 

Several early contenders, now-defunct 
companies like Home Shopping Alternatives 
and Shopper’s Express, ran out of money 
in the mid-’90s trying to make a go of con¬ 
sumer-direct. Having seen the business 
model rise and sputter before, some gro¬ 
cery-industry watchers are skeptical that 
enough consumers, Web or no Web, will 
ever allow surrogates to pick their food. 

But then, this market could be bigger 
than Amazon.com, bigger than CDnow, big¬ 
ger than Dell. Americans buy $500 billion 
worth of food every year, compared to the 
$30 billion or so they spend on books. They 
visit supermarkets an average of twice a 
week, spending 9 percent of their weekly 
income. After a slow start, the consumer- 


direct grocery industry has started to grab 
some of the action, hauling in an estimated 
$456 million in gross revenues last year. 

That’s only about half what online book¬ 
sellers make, but industry projections say 
the number of consumer-direct grocery 
shoppers will increase dramatically in the 
next few years. This year, according to For¬ 
rester Research (whose market analysis of 
the sector tends to be conservative), 1.1 mil¬ 
lion households will buy food online, with 
235,000 of those buying groceries from com¬ 
panies like HomeRuns and Peapod. The 
others will purchase specialty-food items, 
like fruitcake or Vermont maple syrup. By 
2003, 3.3 million households are expected 
to receive regular deliveries of cybergro¬ 
ceries. A typical client household is a two- 
salary family with a median income of 
$57,230. Consumer-direct shoppers shell 
out roughly $100 per order, far surpassing 
the average order from online merchants 
like Amazon.com. Some companies, like 


Massachusetts-based company that is trying 
to develop new information appliances - 
like a scanner-equipped PalmPilot - to 
make ordering groceries from home more 
convenient. Major consumer-direct grocers 
such as Peapod, Streamline, ShopLink, 
and HomeRuns are all building a base in 
high-density areas, with a special emphasis 
(at first) on capturing the high-end con¬ 
sumers who help underwrite the surpris¬ 
ingly slender profit margins of traditional 
brick-and-mortar grocery stores. 

The online grocers aren’t making money 
yet - typical of ecommerce, all are operating 
at a loss, in anticipation of future IPOs and 
profits - but they believe that the success 
of Amazon.com has redefined what’s possi¬ 
ble. After all, in 1996 and 1997, consumers 
were just getting used to buying books on 
the Web. Purchasing bread and milk online 
was still outside their comfort zone. 

As that comfort zone expands, the num¬ 
bers could get very big very quickly. Andersen 


to fill an order, and keeping it cold as it 
travels from shelf to tote to truck to home. 

It’s a headache, which is why the rapid 
advance of consumer-direct grocery deliv¬ 
ery is also leaving behind a few carcasses. 
But the effort is worth it - there’s a fortune 
waiting for whoever makes it fly. 

T he most established player to date - 
Peapod, with an annual gross of $70 
million - covers only 5 percent of the coun¬ 
try, with headquarters in Skokie, Illinois, 
and a presence in New York, Boston, San 
Francisco, and five other markets. Stream¬ 
line, HomeRuns, and ShopLink, three newer 
rivals with national aspirations, all orbit 
Boston, though Streamline is opening a 
warehouse to serve the Washington, DC, area 
in advance of a planned IPO in late spring. 

Of all American cities, Boston is the most 
active proving ground for consumer-direct - 
its population density, wealthy suburbs, and 
high Internet penetration make it the per¬ 
fect setting. And in Boston, no one is closer 
to the front lines than Tom Furber, a plaid- 
clad, soft-spoken guy - his epithet of choice 
is “jeepers” - who looks like he should be 
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running the youth ministry at a suburban 
church. Furber is the president of Home- 
Runs, a risky, multimillion-dollar experi¬ 
ment launched in 1995 by Hannaford Bros., 
a $3 billion supermarket concern based in 
Portland, Maine. HomeRuns is the only 
established outfit owned by an existing gro¬ 
cery chain. (The others are stand-alone 
start-ups, supplied by wholesalers or part¬ 
nered with retailers.) 

Some of Hannaford’s old guard have been 
skeptical of the ecommerce fray, and since 
HomeRuns launched, Wall Street has fretted 
about Hannaford’s investment in a money¬ 
losing division. At the moment, Hannaford 
is evaluating whether consumer-direct is 
worth all the trouble and is looking for 
“strategic partners” to share the risk. Insid¬ 
ers say this move may mean parting with a 
majority stake in the start-up. 

For his part, Furber has always been pas¬ 
sionate about consumer-direct. Back in 
1995, Shopper’s Express approached Hanna¬ 
ford to discuss a possible consumer-direct 
partnership. Furber argued that Hannaford 
could pull off home delivery itself. “I didn’t 
like the economics of doing it with a part¬ 
ner,” he says, “and I didn’t like the lack of 
control.” 

Ironically, Furber’s chief objection to 
existing consumer-direct companies was 
that they took an old-fashioned approach: 
filling orders off the shelves of a traditional 
supermarket. Stores aren’t designed for 
order-filling efficiency; they’re designed to 


sell food to people in the aisles. Furber pro¬ 
posed running the operation straight out of 
a warehouse. 

Hannaford’s old-timers grumbled, arguing 
that the company would lose money chasing 
a niche market, but in the summer of 1995 
Furber got the go-ahead for a trial project, 
Pilot Foods. “We wanted to play with the idea 
on a skunk-works basis,” says Paul Fritzson, 
a Hannaford VP who supports the project. 

For the trial run, Pilot Foods served 
Hannaford employees in the Portland area, 
who could place orders by phone, fax, set¬ 
top box, PC, or Newton notepad. Participation 


was voluntary; about 50 employees wound 
up ordering regularly. 

In the fall, Hannaford’s board of direc¬ 
tors convened to decide the project’s fate. 
“The results from Pilot Foods said that 
there could be a considerable profit,” recalls 
Fritzson. “We said, 'Why wouldn’t con¬ 
sumers want to shop this way?’ A ground- 
swell of enthusiasm overtook the skepticism.” 
Furber got the green light to start his busi¬ 
ness in Boston, where it wouldn’t cannibal¬ 
ize Hannaford’s core business in Maine. 

By late November he was up and running 
with an office in Woburn and a spirited 
new name: HomeRuns. 

C ustomers often rave about the conve¬ 
nience of consumer-direct - no more 
checkout lines! - but they can be unforgiv¬ 
ing when the experience doesn’t match 
their expectations. Nancy Zerbey, a free¬ 
lance editor in Wayland, Massachusetts, 
won three months of free deliveries from 
ShopLink at a school charity auction (the 
flat delivery fee is $25 per month, another 
drawback for some) along with $25 in free 
groceries. But one day the delivery truck 
knocked down her mailbox. Another time 
her entire order was sent to a neighbor 
across the street. “They’re trying hard, and 
it’s a good idea,” she says. “They just don’t 
have it down yet.” 

Moreover, while in surveys consumers 
claim to hate the time they spend cruising 
supermarket linoleum, it’s a deeply ingrained 


ritual, which some supermarket-industry 
stalwarts find reassuring. 

“Stand in a grocery store in the suburbs 
or a rural area,” says a marketing executive 
at a major supermarket chain who asked 
not to be identified. “Some are just hearing 
about the Internet now. If you look at the 
average consumer, you’ll see how unsophis¬ 
ticated they are.” 

Tim DeMello, Streamline’s founder and 
CEO, likes that kind of talk. “We want skep¬ 
ticism among traditional supermarkets,” he 
says. “All the skeptics are going to stay out 
of the business. It’s a big opportunity for us.” 


The consumer-direct strategy involves 
plundering the high end - aiming for 
already-wired customers with discretionary 
cash and upscale tastes - and widening 
the base over time. 

“We’ll go from the best customers to the 
next echelon down,” says John Icke, CEO 
and president of ShopLink. “That leaves 
the supermarkets with the lowest-margin 
customers.” 

Meanwhile, the newer operations are 
already starting to chisel away at consumer 
reservations. 

“I used to have to walk to the Star Market, 
take a cab home, and then carry the bags up 
to my unit,” says Penny Cherubino, a Home¬ 
Runs customer who lives in Boston’s Back 
Bay, a densely populated neighborhood of 
four- and five-story brownstones. “It was a 
major undertaking, and it would eat up half 
an afternoon on Saturday. The quality of the 
food is excellent, and I’ve recruited other 
people in my building to join the service.” 

Cherubino uses her Apple PowerBook 
to assemble her order every Monday, which 
takes about 45 minutes. She says the time 
required isn’t an issue, though HomeRuns 
and others are working on ways to speed 
up the process. 

The major services produce either Web 
sites or CD-ROMs that serve as product 
catalogs - usually offering about half as 
many items as you’d find in a typical gro¬ 
cery store. Cherubino has a master list of 
items she buys regularly, and she browses 
the site or uses a printed catalog to add 
impulse buys. “I do 90 to 95 percent of my 
shopping this way,” she says, “and the rest 
are things like fresh fish or fruit.” 

Consumer-direct moguls believe that once 
more shoppers like Cherubino are hooked, 
they can start thinking in the anything-is- 
possible terms of Amazon.com founder Jeff 
Bezos. It’s not just about food, they’ll tell 
you, it’s about everything. 

DeMello, echoing other ecommercialists, 
says consumer-direct is a chance to “seize” 
the last hundred feet to the home, to control 
a pipeline of atoms (not bits) that leads 
directly to the consumer’s pantry or fridge. 

To that end, Streamline already offers 
perks that Amazon.com and Dell can only 
dream about, since those companies rely 
on FedEx and UPS as their distribution 
channels. Streamline will, for instance, 


Customers claim to hate cruising the supermarket 
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bring you a Blockbuster video and pick it 
up a week later, or grab a dry-cleaning 
order from your garage - the door will 
be opened via a special keypad. And the 
consumer-direct companies don’t intend 
to stop there. 

“Once you’ve established that you can 
replenish food products - and you have that 
kind of trusted relationship with your cus¬ 
tomers - you can start to latch on to a much 
broader range of products and services,” 
says John Icke of ShopLink. “Down the 
road, I can see things like flowers, paint and 
home do-it-yourself materials, garden sup¬ 
plies, beer and wine, and even CDs and 
books. Our drivers replace lightbulbs or 
unpack groceries for elderly people. 

“You can build on that type of relation¬ 
ship,” he says. “It’s not like your FedEx guy 
handing you a box at the front door.” 

I n early 1996, HomeRuns started small 
by mailing a brochure to 50 households 
within a two-block area - its infrastructure 
couldn’t support more than a handful of 
users, and Furber felt that he still didn’t 
understand everything that could possibly 
go wrong. 

One by one, people signed up. “We had 
a whiteboard, and our customer-order reps 
would write down the orders we’d received 
the day before,” recalls Ray Giandrea, 
HomeRuns’ VP of information technology. 
“Some mornings there would be one order, 
some mornings none, and sometimes we’d 
celebrate - because we’d gotten two orders.” 

Every night at midnight, the cutoff point 
for next-day delivery, a HomeRuns employee 
would sit down with the handful of addresses 
and manually plan the trucks’ routes. They’d 
email the orders to a Hannaford supermar¬ 
ket in Lowell, Massachusetts, where “pick 
sheets” would be printed out and orders 
packed. 

By the fall of 1996, HomeRuns was deliv¬ 
ering several hundred orders a week, and 
it had become nearly impossible to pick 
them all from the supermarket in Lowell. 

On Labor Day, HomeRuns moved to a new 
facility in Newton, another Boston suburb, 
and started building its army of order tak¬ 
ers, pickers, baggers, and drivers. 

Order volume slowly grew. Soon, Home¬ 
Runs was receiving enough orders for meat 
that it could purchase and cut its own sides. 


The company moved away from propri¬ 
etary ordering software and launched a 
Web-based system, but the vast majority 
of clients were still using phone and fax. 

On April 1, 1997, HomeRuns got proof 
that it was making inroads - along with an 
insurmountable challenge - when the April 
Fools’ Day blizzard dumped 27 inches of 
snow on the Boston area. The previous 
night, HomeRuns had seen its business 
spike upward as customers ordered supplies 
instead of dealing with mobbed supermar¬ 
kets. Here was an opportunity for Home¬ 
Runs to win the hearts of customers in a 
crisis and truly prove its value. 

That morning, Furber drove to the office 
on snow-buried roads. “I was basically plow¬ 
ing the road with my Explorer,” he says. When 
he arrived at 5:30 a.m., he discovered that 
several employees had spent the night there, 
concerned that they wouldn’t be able to get 
to work in the morning. Others had walked 
four or five miles through the snow. 

In the kind of bonding experience that’s 
essential to every start-up, the skeleton crew 
began packing groceries. But they soon real¬ 
ized that even if they could fill the landslide 
of orders, there was no way they could 
deliver them - snow was still falling as the 
sun came up. It was the first time that the 
company would be unable to deliver. 

When Furber and his crew began calling 
households to apologize, they found custom¬ 
ers to be pleasantly surprised. Most Boston 
residents, stuck at home, were amazed that 
anyone had shown up for work to even 
try delivering the groceries. HomeRuns’ 
promise to deliver the next day proved a 
miscalculation. The service had received 
so many orders - the influx continued on 
the day of the blizzard, too - that it took 
days to catch up. 

“We worked 16-hour shifts trying, though,” 
says VP of marketing and sales Alison 
Berglund. 

I ’m holding a Palm device in my left hand 
and aiming it at a box of Raisin Bran. 

I click a button on the device and a red 
laser shoots out the front, scanning the 
UPC code on the cereal box. What looks 
like a shopping list appears onscreen, with 
“20 oz Raisin Bran” appended to the list. 

A pulldown menu lets me adjust the quan¬ 
tity - one box, two, or three. 


Dim 











A litany of problems can crop up when 
ordering groceries via PC, and Jonathan 
Green, CEO of HighPoint, reels them off 
as I zap other UPC-emblazoned items in 
his Cambridge office. He argues that what’s 
really holding the industry back is that it 
hasn’t given shoppers the right device for 
placing orders. George Colony, founder of 
Forrester Research, has long envisioned 
a garbage can that scans UPC codes as 
you throw away empty packages, automati¬ 
cally recording how to restock your cup¬ 
board, and in February, a UK firm called 
Electrolux announced a Net-connected 
refrigerator with a scanner - and a 13-inch 
screen - built into the door. 

At present, four of the major online gro¬ 
cery companies provide customers with 
a Web interface or proprietary software that 
helps them browse through available items 
and assemble their weekly shopping lists. 
Given the state of the Web, using the pro¬ 
prietary software is faster for consumers 
than clicking on items at a Web site - but 
even then, some complain that it’s not much 
quicker than going to the store. 

“People order less frequently because 
using a PC is cumbersome,” Green says. 
“Also, with the PC, you have to be con¬ 
nected to the Net every time you want to 
add a single item to your order. Boot up, 
connect, search for ‘milk,’ find it, and add 
it. Using a PC is slow. Our research shows 
that it takes 47 minutes to assemble an 
order on a computer - compared to 45 
minutes that a consumer spends in a tra¬ 
ditional store. We think we can get the 
process down to 9 minutes.” 

He plans to shave off those 38 minutes 
by writing software for the scanner-equipped 
Palm, which was developed by Palm Com¬ 
puting and Symbol Technologies, and by 
porting HighPoint’s application to a scan¬ 
ning pen that Symbol developed with Cross. 
The Palm I used was developed for ware¬ 
house and inventory-control applications, 
not especially for grocery ordering. But 
HighPoint has embarked on a project to 
develop its own device - similar to the 
Palm, but with better display capabilities 
- in conjunction with the industrial-design 
firm Ideo. 

The notion is not only to make online 
grocery ordering easier and faster but also 
to enable consumers without PCs to order 
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mail, confident that it could handle a new 
wave of customers. 

The next day at 11:20 a.m., Alison Berg- 
lund heard a rumbling sound while she 
was in a staff meeting in the Newton offices. 
“It felt like an airplane was flying overhead 
- about 50 feet above us,” she recalls. 

A few seconds later, the building began to 
shimmy, and blocks of concrete came crash¬ 
ing through the wall closest to HomeRuns’ 



Furber put on a brave face for his employ¬ 
ees and the media. He told The Boston Globe 
that Hannaford wouldn’t use the accident 
as an excuse to shutter the money-losing 
service. In reality, that scenario wasn’t far 
from Hannaford executives’ minds. 

“We thought about it in the depression of 
having the thing crash - no doubt about it,” 
admits Fritzson, the Hannaford VP to whom 
Furber reports. “We took a step back and 
said, ‘We’re losing a 
pile of money.’” 

Furber knew his 
business hung in the 
balance. “I remem¬ 
ber being pretty dis¬ 
couraged,” he says. 

“I was wildly thank¬ 
ful that no one was 
hurt, and angry that 


The HomeRuns 
business model: 
cash-and-carry 
in reverse. 


We're back in the truck, racing the dock, 

trying to prove you can make mone’ doing this. 


their groceries electronically. Green says 
that a Palm-like device, equipped with a 
modem for keeping track of what you’ve run 
out of, uploading orders, and downloading 
pricing and delivery information, would 
cost about $550 today. But he expects the 
price to drop to about $300 by year-end. 

The obvious question is, Who will pay for 
a dedicated grocery-ordering device? Green 
has a few theories. Consumer-direct compa¬ 
nies could rent them to customers for a few 
dollars a month or provide them free to 
their best clients. Some customers might 
want to buy the devices outright to make 
shopping easier. Maybe consumer-goods 
manufacturers like General Foods or Proc¬ 
ter & Gamble would cover part of the price 
in exchange for onscreen advertisements. 
Imagine scanning an empty 2-liter bottle 
of Pepsi and getting an instant message 
from Coca-Cola offering you 25 cents off 
its product if you switch. 

While Tesco, a UK-based supermarket 
chain, has scheduled a trial of the Palm 
device, ShopLink is the only consumer- 
direct company in the US with plans to test 


it. HomeRuns’ Furber says the appliances 
are simply too expensive: “We’re waiting for 
the cost to come down, since we’re reluctant 
to charge the consumer for using them.” 
Streamline’s DeMello suggests customers 
would rather order in one session than 
spread it over the week by scanning con¬ 
tainers as they’re discarded. 

But Green is steadfast. He believes his firm 
will provide the tool these companies need to 
be profitable. “Consumer-direct won’t hit its 
numbers, because they’re limited by the awk¬ 
wardness of placing an order by PC and the 
expense of taking an order by phone or fax,” 
he says, brandishing the Cross CyberPen. 
“They need something simple that can be 
adopted by even the technophobes.” 

B y late April 1997, HomeRuns had recov¬ 
ered from the blizzard and assembled 
a crisis-management team to better cope 
with future storms. On April 23, the com¬ 
pany dropped 40,000 brochures in the 


data center. No one knew what was happen¬ 
ing. A few people hit the deck, covering 
their heads. Others dashed out of the build¬ 
ing into the parking lot. 

When the dust settled, the strange reality 
became clear: A demolition crew working 
on an adjoining building had inadvertently 
bashed HomeRuns’ HQ, causing a partial 
collapse. Miraculously, no one was hurt, 
and somehow a few of HomeRuns’ systems 
survived. The digital telephone switches 
had been knocked out, though, which 
instantly brought down HomeRuns’ Web 
site, and the system that supported order 
fulfillment was disabled. Even worse, the 
city of Newton condemned the building. 
Employees were allowed just a few minutes 
to collect their personal belongings. IT head 
Ray Giandrea - thinking he might have to 
use rented computers to get the business 
running again - went back in, grabbed his 
jacket, put it on, and smuggled out Home¬ 
Runs’ backup tapes. 


it occurred. I also had huge concerns about 
the customer impact.” But he had no inten¬ 
tion of giving in. He intensely lobbied the 
city of Newton to let his employees into the 
condemned building to retrieve paperwork 
and equipment. Three days after the col¬ 
lapse, he won: A few employees would be 
allowed entry for half an hour. 

“We hired a computer-moving firm,” 
recalls Giandrea. “They sent us six burly 
guys, and in 30 minutes we managed to 
bring most of our equipment out. We took 
some of it to the corporate office in Maine 
and some of it to Manchester, New Hamp¬ 
shire, where one of our vendors lent us 
some space.” Before rebooting the machines, 
he adds, “we bought a Shop-Vac, opened up 
the computer cases, and sucked out all the 
cement dust.” 

Furber kept his pickers and drivers on 
the payroll throughout May. Since there 
were no orders to assemble or routes to 
drive, the rank and file spent their days 
working at Hannaford stores, cleaning 
up city parks, and volunteering at food 
banks. The management team rented a 
trailer, worked with laptops, and kept the 
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call center staffed. “It was important to 
answer the phones,” explains Berglund. 

“We needed to build confidence that we 
were coming back.” 

It would take six weeks for the HomeRuns 
trucks to get back on the streets. In the 
meantime, customers had to reacquaint 
themselves with their neighborhood super¬ 
market. “All of a sudden we took away the 
new behavior that people were experiment¬ 
ing with,” says Berglund, “and they had no 
alternative but to go back to the old way.” 

J ohnnie Bentley and I are covering Route 
32, one of 37 delivery runs carrying 
about 500 orders among them. It’s been a 
great week for HomeRuns - more impor¬ 
tant, the company is growing again. 

We drop off a couple of totes at a senior 
citizens’ complex in Roxbury, where a one- 
legged man in a wheelchair turns down 
our offer to stock his refrigerator and cup¬ 
boards. “I have fun putting them away,” 
he says, opening the door to a perfectly regi¬ 
mented freezer that would make Martha 
Stewart proud. A father on River Street in 
Beacon Hill asks us to be quiet as we unload 
a dozen bottles of Poland Spring - his baby 
is sleeping. He gives us 12 empties (he’ll 
be credited for the deposit on the bottles) 
and we slip silently out the door. On Brim¬ 
mer Street, we make a large delivery to a 
Catholic school, where we wind up unpack¬ 
ing part of the order on the ground floor, 


some on the third, and the rest on the 
fourth - which Bentley says is against the 
company’s rules. 

He doesn’t mention that, of course, until 
we’re back in the truck. During the deliv¬ 
ery, we smile and happily cart our totes 
up and down on the elevator, even waiting 
patiently as a school administrator searches 
at great length for our check. We don’t 
mention that the truck is blocking Brimmer 
Street’s single lane of traffic or that we’re 
running late. You can’t afford to alienate 
a single customer. 

Later in the day, when we’ve replenished 
a kitchen in the Back Bay, the customer tries 


to slip Bentley a five. He refuses, saying 
that HomeRuns’ delivery professionals 
can’t accept tips. 

“Just tell your friends about us,” Bentley 
says nobly, sounding a bit like Batman. 

A moment later, we’re back in the truck, 
racing the clock, trying to prove that you 
can make money doing this. 

T he year 1997 continued to be a tumul¬ 
tuous one for HomeRuns and its parent 
company. After reopening in Newton on 
June 4, the company had to pick up and 
move to a new location five weeks later - 
the landlord had canceled the lease. The 
company moved to a 120,000-square-foot 
brick warehouse in Somerville, just across 
the Charles River from Boston. By mid- 
November, order volume was back at the 
level it had reached before the building 
collapse. Even better, 70 percent of orders 
had migrated to the Web after HomeRuns 
began charging a $5 fee for phone and fax 
orders, which helped cut costs. In addition, 
delivery hours had been expanded an hour, 
running from 11 a.m. to 8 p.m. 

The workers in HomeRuns’ new ware¬ 
house were now using wrist-mounted com¬ 
puters from Symbol Technologies, equipped 
with laser scanners fastened with Velcro 
to a fingertip, to improve picking speed and 
order accuracy. 

But making progress didn’t seem to be 
enough. When he released HomeRuns’ 


third-quarter earnings report last year, 
Hannaford’s CEO announced that he was 
seeking outside investors for the customer- 
direct service. The project had been too 
much of a drain on the company, account¬ 
ing for about 12 cents’ worth of losses per 
share in 1998. And while weekly orders 
were approaching 2,000, the service needed 
to hit 8,000 to break even. 

Competitors hinted that Hannaford was 
desperate to unload as much as 90 percent 
of HomeRuns, but Hannaford execs said it 
was unlikely they’d sell that much. 

Furber, true to character, didn’t seem 
downcast about Hannaford’s plans to find 


partners. Instead, he looked at it as an 
intriguing paradox: How can an old-fash¬ 
ioned supermarket company stay relevant 
if the stock market penalizes it for experi¬ 
mentation? 

“Wall Street tends to look at a supermar¬ 
ket company’s earnings flow in a pretty 
basic way,” he says, “and this is viewed as 
an earnings drain. Supermarkets aren’t 
supposed to be involved in R&D.” 

Meanwhile, everyone else in the con¬ 
sumer-direct sector was sucking in huge 
amounts of capital. Nordstrom Inc., the 
department store chain, invested $22.8 mil¬ 
lion in Streamline. HighPoint raised $6.4 
million from a group of investors that 
included United Parcel Service, and Ander¬ 
sen Consulting became a minority share¬ 
holder in ShopLink. 

W e’re trying to create something new 
for the consumer, to meet an unartic¬ 
ulated need,” Furber says a few days later, 
sitting in a conference room next to his 
office. “We want to give them some time 
back.” That, he hopes, will be the hook for 
consumers: Unlike Amazon.com, which is 
about selection and convenience, Home¬ 
Runs and the other grocery services are 
about reallocating time. (A Streamline 
brochure muses, “Suppose you could get 
back the time you spend on errands.”) 

Furber anticipates the moment of com¬ 
bustion - when the possibilities suddenly 
begin to resonate, consumer-direct catches 
on, and people start signing up at a furious 
pace. When it becomes impossible to dis¬ 
miss his as just a little niche market. After 
a long slog, it finally looks like he and his 
three competitors might actually live to see 
widespread acceptance of their vision. 

“Everything’s a niche market when it 
starts,” he says. “Electricity was a niche mar¬ 
ket.” He pauses for a second. Furber seems 
constitutionally unable to rush his thoughts, 
or this business he’s building. Patience is one 
of the virtues - rarely evident in a start-up 
- that he brings to this endeavor. 

“It’s too logical,” he says. “Somebody’s 
going to keep pounding away at this until 
it works.” ■ ■ ■ 


Contributing editor Scott Kirsner (kirsner 
@worldnet.att.net) wrote “Murder by Internet” 
in Wired 6.12. 


"Everything's a niche market when it starts," 

argues Furber. "Electricity was a niche." 
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Two jet engines thunder to life 
spitting flame, tethered in place 
by Jacob’s ladders of pure energy. 

Nine-year-old Anakin Skywalker 
is trying to outrun a bestiary of 
varmints from the id in a vehicle 
called a pod that’s little more than 
a butt-bucket 
500 miles an 

roaring turbines, six feet above 
the desert floor. 

The pods are George Lucas’s 
hottest rods yet, every Sunday- 
afternoon thumb warrior’s 
dream of blowing through Moab 
or the Grand Canyon in a muscle- 
car version of Luke Skywalker’s 
X-wing. 
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¥ the dust kicks up behind you as you tear out through the 
arches and canyons of Tatooine, you forget that the camera bouncing 
on the hood of Anakin’s pod - and all the other drivers - exist only as 
cascades of calculations, avalanches of computer-generated data that 
will tumble into kids’ dreams. 

Velocity in tight quarters has served Lucas as the consummation 
of desire between men and machines, from the robocops’ humming 
pursuit of Robert Duvall in THX1138 to the speeder-bikes tearing 
like exclamation points through the redwoods in Return of the Jedi. 
The pod race delivers the big stand-up-in-your-seat speed orgy in 
the next chapter of the Star Wars saga, The Phantom Menace. 

For two decades, Lucas has been assembling a complex machine 
of human expertise and silicon firepower in the hills of Marin County 
with one goal: to give filmmakers absolute control of the image, from 
the moment it’s conceived in the screening room of the mind to the 
night it’s shown in a theater. For Phantom Menace , the first install¬ 
ment of the “prequel” trilogy (which takes place a generation before 
the original films), Lucas is returning as a director to marshal that 
technology into a unified statement of what films and filmmaking 
will look like in the new century. 

“It’s like we’ve been inventing the violin, the piano, the bass,” 


believer” that Star Wars could mean something awesome for a new 
generation. 

“There are any number of ways you can look at this shot and think 
that it works intellectually,” he muses, “but it’s not like you’re think¬ 
ing how clever we were about the pacing of the guys going down 
with their shields, or how the ray bolts were synced into the shields’ 
reactions, or what the feathers on the background cavalrymen were 
doing. Ultimately, it’s what your gut says when you’re looking at it: 
‘Holy shit!”’ 

The making of Phantom Menace brought together a couple of 
generations of Star Wars dreamers. Bertino was an accomplished cel 
animator before he adapted his skills for the digital domain. Senior 
visual effects supervisor Dennis Muren started at ILM as an effects 
cameraman on the first film. By the time he began work on Young 
Sherlock Holmes in 1984, he was established as one of the world’s 
most brilliant f/x creators, with a gift for employing colors and 
choosing camera angles for maximum drama. The computer graph¬ 
ics technicians working on Holmes, however, talked in algorithms. 

So Lucas hired a translator. 

Now Muren and Bertino share a common language with the young 
animators and programmers at ILM who grew up doing their home¬ 
work on computers, and directing sequels in their bedrooms starring 
action figures of Darth Vader and Boba Fett. 

Muren came back to Star Wars after earning Academy Awards 
for such films as The Abyss, Terminator 2, and Jurassic Park, wonder¬ 
ing if there was anything more that he needed to do in the universe 


“It’s like we’ve been inventing the violin, piano, and bass. 

Now it’s time to play a symphony.” 


Industrial Light & Magic spokesperson Miles Perkins explains after 
showing me a reel of jaw-dropping set-pieces from the f/x house’s 
resume. “Now it’s time to play a symphony.” 

A ll hell breaks loose on the screen. A rank of sleek, amphibious 
Gungan warriors drop to their knees behind translucent shields 
as a wave of ray bolts showers out of the sky. A second rank of soldiers 
volleys a fusillade of blue energy bursts at the offscreen battle droids. 
In the rear, a towering beast of burden surveys the first moments of 
war, its tail swaying in the CG sunlight. 

It’s over too quickly. I watch it three more times, catching new 
subtleties with each pass, the individual expressions of fear and 
determination that flash across the faces of the young warriors as 
they brace themselves behind their shields. 

I’m standing at a viewstation at ILM with animation supervisor 
Tom Bertino, watching the beginning of the climactic ground battle 
at the end of the film. After working in Lucas’s sprawling hive of 
f/x innovation for 12 years, Bertino says that seeing this finished 
shot - which was created 100 percent digitally - made him “a golden 


of lightsabers, R2-D2, and the Dark Lords of the Sith. “I asked my 
12-year-old son, ‘Do I really want to do this?”’ he says. “My son 
answered, ‘Of course you’re gonna do this.’” 

Even in the wake of watching a T-rex charge through the brush 
or a titanic steamship crack in half, there’s something singularly 
majestic about the scene of the young Gungans facing off against 
the battle droids: a chord of epic tragedy that elevates it above the 
barnyard of Martian bugs and cow-levitating tornadoes that scam¬ 
pered after the billion-dollar legacy of the first Star Wars films. 

T he guts of Lucas’s world-building machine is the rendering 
farm at ILM, where racks of Silicon Graphics processors can 
chew through four terabytes of production data a day. The f/x shots 
for eight to ten full-length “shows,” plus a few commercials, are 
shuttling through the pipeline at any given time, but Menace com¬ 
manded a full 50 percent of ILM’s computing resources for a year. 
The rendering maw never sleeps. When the animators walk away 
from their desktop SGIs at night or leave them idle, the network 
cannibalizes their CPU power for the pixel-crunching pool. 


Contributing editor Steve Silberman (digaman@wired.com) wrote 
about Frank Stella in Wired 7.03. 
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In 1994, ILM signed what was predictably christened the “Jedi 
agreement” with SGI, cofounding a “joint environment for digital 
imaging.” ILM gets to road-test the latest technology, and SGI gets 
publicity and a lot of useful war stories from one of the most inten¬ 
sive beta-testing labs on Earth. “SGI learns more from us than we do 
from them,” brags the young man guiding me through the banks of 
air-cooled machines. 

“Should we show him?” asks Greg Dunn, ILM’s senior hardware 
administrator. “Show me,” I plead. Pm taken out the back door, where 
one server sits by itself with two attachments that look suspiciously 
like faucets, sporting circuit boards for handles. “This server,” Dunn 
explains, “has been multiply configured for Anchor Steam and Sierra 
Nevada,” two locally produced brews. The crew once threatened to 
mail a snapshot of the hollowed-out, six-figure beer server to SGI 
with the caption, “This is what happens when you give us something 
that doesn’t work.” 

Other outdated machines are retired more nobly. The day I dropped 
by the rendering farm, one of the most illustrious legacy boxes - the 
Kerner Power Series 4 that crunched the f/x for Terminator 2 and 
The Abyss - had just been taken out of action. The weight of ILM’s 
email alone had become too much for it. 


supervisors for Phantom Menace. (The speeder-bike sequence in 
Return of the Jedi was previsualized by Muren on film, using Star 
Wars action figures.) When producer Rick McCallum saw the ani- 
matics for Mission: Impossible, he tapped Dozoretz to create them for 
the pod race. The previsualization proved so useful, Dozoretz and his 
team ended up making an average of four to six animatics versions 
of every f/x shot in the film, using software like Electric Image and 
Commotion, written by ILM’s Scott Squires, a program similar to 
Photoshop that allows painting of multiple frames. 

Animatics was originally intended to be a quick and dirty time¬ 
saving tool for roughing out basic forms for blocking and composition 
with no textures or shadows. As Dozoretz began sketching out the 
pod race, however, he found himself adding more bells and whistles. 
“The way you communicate speed is with detail, which means tex¬ 
tures, and spatial relationships, which means shadows and motion 
blur,” he recalls. “We almost instantly ended up breaking all the rules 
that we laid down.” 

As filming began in England, animatics and dailies were swapped 
over an encrypted ISDN connection, further blurring the lines between 
preproduction and principal photography. The animatics themselves 
became a mixed-media collage of scanned-in storyboard fragments, CG 
graphics, motion capture data, and five action (the son of sound designer 
Ben Burtt played Anakin in the low-res rendition of the pod race). 
Basically, the animatics crew ended up crafting a high-quality video- 


“It’s not even like George thinks about it - it just 
He can create vast worlds, then go down to the minutiae on 


As much as SGI’s processing muscle made the new era of f/x possi¬ 
ble, the Lucas organization is also finding new ways to press desktop 
Macs and NT boxes into service. Rendering hard-surface polygons 
doesn’t require $900,000 worth of hardware, so some of the ships 
used in the space battles in Phantom Menace were created on stan¬ 
dard consumer boxes with off-the-shelf software. Jim Morris, presi¬ 
dent of Lucas Digital, calls these lower-end rigs ILM’s “second unit.” 

Home digital video cameras, as well, siphon their datastreams 
into ILM’s protean brew. For the spectacular wide shots of the Senate 
rotunda on Coruscant - the bustling Gotham of the Star Wars uni¬ 
verse, located at coordinates zero-zero-zero - there was no need to 
fill each box with a high-resolution creature rendered from scratch. 
Groups of costumed actors were photographed on digital video, repli¬ 
cated, and numbered, then a script stitched each actor into his or her 
place in the tableau. 

One of the most innovative uses of ILM’s second unit in the making 
of Menace was the extensive use of previsualization software, aka 
“animatics,” to create dynamic 3-D storyboards of each sequence before 
it was rendered at ILM or shot on film. 

Three years ago, David Dozoretz began working with Lucas to 
flesh out his script in low-cost digital form. It wasn’t the first time 
Dozoretz had used the technique. For the final chase sequence in 
Mission: Impossible , he created CG previsualizations using scanned- 
in action figures with Photoshop cocreator John Knoll, one of the f/x 


game version of Phantom Menace that could be tweaked on a laptop. 

Dozoretz believes that the ability to visualize sequences quickly 
and at low cost freed up Lucas to invent alternate ways of telling the 
story, knock them out in animatics, and choose the best ones. “It’s 
analogous to what’s happening to filmmaking,” Dozoretz observes. 
“It becomes less of a photographic medium, where you’re stuck with 
what you get in the lens, and more of a painterly medium, where 
you’re deciding where to put things.” 

Consider C-3PO, who is still a work-in-progress throughout Phan¬ 
tom Menace. To film shots of light shining through gaps in his un¬ 
finished body, the dandified droid was played by a life-size model 
manipulated from behind by a puppeteer. Dozoretz erased the pup¬ 
peteer from the background using his G3 PowerBook, while sitting 
on a balcony in Hawaii. 

Despite all of the bit-crunching that went into the making of 
Menace, however, the ornate worlds of Anakin Skywalker, Queen 
Amidala, and the lanky Gungan called Jar Jar Binks look hand-crafted, 
rather than computer generated. The archways of Theed and the 
shimmering, Frank Lloyd Wright-influenced towers of Coruscant 
share more of an aesthetic with the turn-of-the-century grandfather 
clock that stands in the hallway of the Main House at Skywalker 
Ranch than with the future of industrial design. Phantom Menace 
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tributed quantity, parceled out among artists, CG animators, voice 
talent, motion capture technicians, sound designers, and others. 
The primary actor becomes the filmmaker’s imagination. 

At the center of the giant mandala of machines and artists that 
Lucas has created, his native storyteller’s ability to make up char¬ 
acters, histories, and complex webs of relationship off the top of 
his head provides the metadata that organizes the swirl of activity 
around him. 

Phantom Menace concept designer Doug Chiang remembers the 
moment he discovered that the reinvented Star Wars universe would 
include a new kind of weapon: “One day we were storyboarding, and 
George said, ‘Darth Maul pulls out a double-edged lightsaber.’ I said, 
‘Really? Cool.’” 

Lucas’s fictions have the felicitous effect of inspiring others to 
weave their own stories around them. In the summer of 1977,1 saw 
Star Wars with Allen Ginsberg. These days, we might say that the 
elder poet played a reluctant Yoda in my teenage quest for Jedi 
knighthood, but those metaphors weren’t yet part of Earth’s atmos¬ 
phere. We sat in an air-conditioned theater in Boulder, Colorado, 
as the words crawled up the screen: A long time ago in a galaxy far, 
far away ... 

The hairy-eared sage of the rebel forces from the Lower East 
Side sighed, “Thank God - I don’t have to worry about it!” 

That’s the storyteller’s gift to those who breathe life into the 182 ► 


is the highest-resolution image of a man’s imagination in history. 

Jean Cocteau wrote in the journal he kept while making Beauty 
and the Beast that the essence of a filmmaker’s calling is to “reorga¬ 
nize chance.” 

By scanning Phantom Menace into digital form and using cut-and- 
paste compositing tools to move elements around within frames, 
Lucas has taken control of chance in a way that earlier directors could 
have barely imagined. ILM’s Scott Squires says that Lucas first fully 
grasped the possibilities of digital filmmaking in 1992, working with 
low-cost video effects for the tightly budgeted TV series The Young 
Indiana Jones Chronicles. Phantom Menace is Lucas’s statement that 
such fluidity is now available for directors of even epic feature films. 

“The actor glances this way and then that. The director says, T 
don’t like that.’ So you remove the glance,” Squires says. “We’re get¬ 
ting closer and closer to the point where writers and directors are 
basically wide open in what they can put on the screen. We tell dir¬ 
ectors, ‘Just assume it’s all there for real. How would you shoot it, 
and what would you want to accomplish on the screen?”’ 


M ark Hamill once remarked, “I have a sneaking suspicion that 
if there were a way to make movies without actors, George 
would do it.” He’s close now. On the digital backlot, acting is a dis- 


comes out of him. 
everything.” 


Pod racer 
Sebulba looks 
to get a leg up on 
the competition. 
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The master of myth rewrites history. 



"I want more reaction from the guy on the right/' says George 
Lucas, directing a tall, thin Gungan warrior astride a kaadu. 
Add arches to the castle wall here, he instructs, insert pit droids 
there, re-landscape this vegetation in the Naboodian square, 
change that costume on the two-headed pod-race commentator. 
Just another day on the post facto "set" of the new Star Wars, 

The man behind the myth is back in the driver's seat, and he's 
harnessed the full force of ILM's next generation: the "nonlinear 3- 
D filmmaking" he invented producing TV's The Young Indiana 
Jones Chronicles ; the breakthrough CG imagery and facial anima¬ 
tion systems created for Jurassic Park and Dragonheart ; the 
orchestration software refined to manipulate whole platoons of 
photorealistic characters at once - like the masses of military 
droids in The Phantom Menace's climactic ground battle. That's 
not even counting the seamless cut-and-paste tricks he can do 
with live action. 

After two decades of mounting anticipation, two years of pre- 
production, and two years of post, with a scant 65 days of tradi¬ 
tional on-set photography and some 2,000 digitally altered 
shots. Star Wars: Episode 1 - The Phantom Menace is both ground¬ 


breaking and history-making. And Lucas sounds like he's just 
getting started. 

WIRED: What was it like being back in the director's chair 
after 20 years? 

LUCAS: It’s way beyond anything I imagined possible; it’s like 
the invention of sound or color. I don’t know what the next 
revolution will be, nor do I really care. I am finally free to tell 
the kinds of stories I want to tell. 

So, total creative freedom? 

Well, before, you had few options - cut here, cut there. Now the 
huge amount of freedom ultimately demands a lot more disci¬ 
pline. Once you’ve learned the ropes, you don’t spend a lot of 
time playing around. You know what you want and you go for it. 
How much of this film was created in the computer? 

Ninety-five percent. There are only 200 shots we didn’t alter 
digitally, and we’re running them through the computer any¬ 
way to have an all-digital master. 

Two years ago you said by now you'd be able to make an all- 
digital film with no film. 


Contributing editor Paula Parisi (pparisi@aol.com) is the author 
of the book Titanic and the Making of James Cameron. 
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Well, this was shot on film - or some of it was. We intercut 
digital photography, and I don’t think anybody will be able 
to tell which is which. By the time we get the next film out 
it will be shot digitally, it will be edited digitally, and, hope¬ 
fully, in many theaters it will be released digitally - it will 
never have to go to film. 

Are you going to shoot film as a backup? 

No, we’re going to go for it. 

You once said that if you had one wish, it would be for "infinite 
bandwidth." Have you got it? 

The more you get, the more you want. We’ve been working 
with Avid ever since we sold them EditDroid seven or eight 
years ago. They said, “What do you need in terms of storage? 
We can store 20,000 feet of film now, and we’re working to 
get 100,000.” And we said, “We can already store 500,000 
feet with our system. We need to be able to store a million.” 
Now we’re storing 1.2 million. We’ve continued to work with 
them to get a better interface, and we’re trying to get the 
sound and the picture systems to talk to each other. We have 
a continuing wish list. 

The Phantom Menace is pretty epic both behind the scenes and 
on the screen. 

It’s big. In the ’60s, filmmaking started to get too expensive 
to have large crowd scenes and sets, so they stopped doing 


allows us to work in real time, software to simulate fabric 
realistically and of course things like hair and skin that we 
had even before Episode 1. All of the effort has been in try¬ 
ing to speed up the process and make it more efficient. 

And a good thing, too - you're working right down to the wire. 

We’re doing more than 50 shots a week, very complex shots, 
harder than anything anybody’s ever done in movies, ever. 
We could make it even better if we were to spend twice as 
much, but what I’m trying to do is make it look good enough 
at a reasonable cost. The next picture we’ll be able to improve 
on this one, and the next picture we’ll improve further still, 
just like we did with the original Star Wars films. 

In fact, you're still tinkering with the Special Edition. Will we 
one day see movies change from screening to screening? 

No. But all this technology is allowing filmmakers who con¬ 
trol their films to have the ability to improve them - you do 
one theatrical release and then you can improve it for video. 
What happens if your vision and revisions conflict with the 
other artists in the film? 

Everybody signs on to bring forth the director’s vision - 
that’s part of the way movies are made and always have 
been. The real issue is whether a corporation that buys the 


“ Episode 1 is big, it’s 95 percent digital, and it has shots 

But astounding you is not my job. 


the Gone With the Winds and Lawrence ofArabias. People 
say, “We don’t want to do a big movie because it’s too expen¬ 
sive.” What gets confused is the difference between big and 
epic, and digital. With digital technology you get a lot more 
scope for the resources available. My earlier films were 
described as epics, but they were very small pieces, actually, 
designed to look more epic than they really were. For my TV 
series, we were essentially doing feature films for less than 
$4 million - with large crowd scenes, period street scenes, 
battles, all the big epic kinds of things. 

What's the most expensive shot in Phantom Menace ? 

Let me put it this way: On Titanic the special effects cost 
about $50 million and there were about 500 shots; same 
thing with Starship Troopers - 500 shots for $50 million. 

In Star Wars: Episode 1 there are almost 2,000 shots, and 
the budget is around $60 million. You do the math. 

So your R&D has paid off. 

Throughput is very, very fast now, and we’ve developed 
dozens of programs: a very sophisticated real-time facial 
animation system, a lot of motion capture software that also 


film 10 years later has the right to change it. My response 
continues to be no. 

Is it hard to astound moviegoers who've grown up on a steady 
diet of films like Starship Troopers'! 

Astounding them is not my job. My job is to tell a story. 

This newest story seems more mature - a more ambiguous 
chronicling of Anakin's drift to the dark side of the Force. 
Have you ever been tempted by the dark side? 

Everyone has the dark side within, so there’s a constant 
struggle to do the right thing. The good side is compassion 
and caring about other people, the dark side is greed and 
self-centeredness. 

How do you feel about the rebel alliance of unofficial Web sites? 

The Internet still hasn’t figured out how to conduct itself in 
public. It’s fascinating to watch, like a little village where 
everybody is trying to develop the rules by which they can 
conduct themselves in order to keep a civil operation going 
and not self-destruct. 

The complicated issues are going to be down the road, 
with copyright and intellectual property. It will be interest¬ 
ing to see how the software, music, and film industries sur¬ 
vive that onslaught. Fortunately, I think the movie business 
will be the last to get hit. 
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So what's your Internet strategy? 

We’ve been involved in the Web forever, but we held back 
purposely for a long time. I’ve had a lot of experience jump¬ 
ing into technologies too early, and there’s no advantage to it. 
You can get burned out before the market develops, for the 
privilege of saying “I was there first.” Realizing this film was 
going to be such a big event, we started taking advantage of 
the Web site. But it’s not just a publicity site for the movies 
- it’s a potential offshoot company, like Lucas Learning and 
LucasArts, and it’s operated as a business. We have a store 
and we have plans for other ways of making it work. 

Star Wars will certainly keep capturing eyeballs - can you 
expand beyond that? 

Star Wars is our base, and we have another six to ten years 
of solid - and probably growing - traffic that we can depend 
on for our business. When there’s sufficient bandwidth and 
speed, we’ll start to look at the site as a distribution mechanism 
for the more software-oriented things we produce - games, 
films, and music. We’re just paddling the water, waiting for 
the technology to catch up. We don’t want to make our big 
moves too early. 

Big-screen industry wags say Phantom Menace will outgross 
Titanic, plus resuscitate a moribund toy industry; it's now a fore¬ 
gone conclusion you'll have a $100 million opening weekend. 


basically left. We said if we can’t get in we’ll start our own 
film business in San Francisco. 

Who are the next renegades - some of your torchbearers? 

There’s obviously a large group of young filmmakers that 
come through our company and go off to make their own 
films as directors, producers, and writers. Then there are the 
countless people who come up to me and say I’m the reason 
they got into the film business in the first place. Anytime 
you’re doing the kinds of things I’m doing - making popular 
films and at the same time running a large company - you 
have a lot of apprentices and a lot of other people who are 
influenced by you, either by going into the movies or using 
the lessons of the movies in their daily life. Two thousand 
people worked on this film, and I would say 200 of them 
were hand-picked by me and producer Rick McCallum. 

Would you consider handing the Star Wars reins to someone else? 
Nope. Even for Episode 5 and 6, which I did not direct, I was 
very involved - basically the same as directing. This is my thing. 
So you're going to direct Episode 2? 

Inevitably. 


harder than anything anybody’s ever done, ever. 
My job is to tell a story.” 


I’ve never got that involved in the success side of these things. 
My hope is that the film makes enough money so that I can 
make a new one. But I don’t judge my movies by how well 
the public accepts them. My own yardstick is, How much 
have I enjoyed the process and am I proud of the results? 

Life sends you down certain paths. When toy companies 
come to you and say they want to make toys, and then those 
toys wind up being incredibly successful, what are you going 
to do? Say, “No! I’m not going to give them to you”? When I 
see opportunities I like to take advantage of them, but that’s 
not what I’m focused on. By paying attention to the business 
side I’ve managed to buy my freedom. If I were just a director 
without the security to make my own movies, I would have 
wound up directing episodes of ER. Telling somebody else’s 
stories doesn’t interest me. 

You control your own destiny to a degree most filmmakers 
can only dream of. It's funny, because even though you've left 
Hollywood geographically... 

I was never in Hollywood geographically. 

Well, you went to the University of Southern California. 

That’s in central Los Angeles, which is a long way from 
Hollywood. And when I went to USC there was no way a 
film student could break into the business. So a lot of us 


What about the reports that Episodes 7, 8, and 9 - which exist 
in novel form - will never reach the screen? 

The sequels were never really going to get made anyway, unlike 
i, 2, and 3, where the stories have existed for 20 years. The 
idea of 7, 8 , and 9 actually came from people asking me about 
sequels, and I said, “I don’t know. Maybe someday.” Then when 
the licensing people came and asked, “Can we do novels?” I 
said do sequels, because I’ll probably never do sequels. 

So, are you closing the door? Or are you just saying, maybe, 
maybe not? 

If I take a few years off after the prequels - Episode 3 is set 
for 2005 - by the time I finished the three sequels I’d be 75, 
and I’m not interested in doing Star Wars for the rest of my 
life. I have a lot of other movies I want to make. ■ ■ ■ 


The pod squad (from 
left):Tatooine speed 
freaks Gasgano, 

Ratts Tyerell, Mars 
Guo, Ben Quadrinaros. 
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Open 

Why an industry 

of cutthroat competition 
is suddenly deciding 
good karma is great business. - - 


T he standing-room-only crowd at the Stanford University 
Faculty Club is getting antsy. For the second or third time, 
the moderator has skipped over Linus Torvalds, preferring to 
address his questions about open-source business models to 
other members of the panel.The audience is interested in what 
the other participants have to say - they are, after all, the up- 
and-coming stars of open source - but not at the expense of 
a chance to hear Linus, the man himself, creator of the kernel 
of the Linux operating system, declaim on the future. 

The audience is split between scruffy fanboys eager to 
cheer every anti-Microsoft riposte and nattily dressed Stan¬ 
ford students itching to break out of academia and into a 
high-flying start-up. It is not the kind of audience that will sit 
idly by as its desires are ignored. But before the grumbling 
can erupt into a full-scale riot,Torvalds interrupts the moder¬ 
ator. "I've got a business model too," he says with an impish 
grin."After this talk, I'm going to pass my hat around." 

Wild laughter ensues. Linus Torvalds is at that stage of 
fame and popularity at which every joke he tells is considered 
hysterical and every pronouncement he delivers is treated as 
profound. But there's a nugget of real humor to be mined from 
his quip.The concept of a business model for open-source 
software is a contradictory feat of legerdemain.The term open 
source, after all, refers to a model of software development 
in which the underlying code to a program - the source code, 
aka the "crown jewels" - is by definition made freely available 


By Andrew Leonard 


to the general public for modification, alteration, and endless 
redistribution. No wonder the venture capitalists are confused 
- where's the profit in free software? 

The answer lies somewhere at the intersection between 
bold new businesses delivering startlingly good software to 
market and the evolving economy of code. At the Faculty 
Club, it's the titillating possibilities of the former - in addition 
to Torvalds' presence - that has packed the hall.The panel is 
stocked with articulate representatives of the still fledgling, 
but quite vibrant, open-source start-up community. A pro¬ 
grammer from Red Fiat Software, the North Carolina-based 
company that is the leading packager of commercial Linux 
distributions, sits next to the CEO of Sendmail Inc., a start-up 
aiming to sell commercial "enhancements" of a venerable 
open-source program that still, after 18 years, moves the bulk 
of the Internet's email. 

VA Research, which sells computers preloaded with Linux - 
and has received a dose of venture capital from Sequoia Capi¬ 
tal, the same company that steered Yahoo! to its current $36 
billion market valuation - is present, as is Cygnus Software, an 
open-source services and support company that reports rak¬ 
ing in revenue of $20 million in 1998. Piddling by Microsoft's 


Andrew Leonard (aleonard@salonmagazine.com) is the senior 
technology correspondent at Salon Magazine. He is working on 
a book about free software. 
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Season 


Linux on the March 

Market share of server OSes sold 
(free versions of Linux not included) 


Apache Ascendant 

Market share of Web server software in use 


1997 


1998 


1/1/98 1/1/99 




17.4% 


24.2% 


35.8% 


17.2% 


Other 

OS/2 


Combined Unix 


NetWare 3.x, 
4.x, and 5.x 


Windows NT 


Linux 


SOURCE: International 
Data Corporation. 


24.1% 


2 . 2 % 

2.4% 


5.3% 


20 . 8 % 




23.3% 


■ 

■ 


54.2% Cl 


mM 

■H 


Other 

WebSite Pro 
Rapidsite 

Netscape-Enterprise 


Microsoft-IIS 


Apache 


SOURCE: Netcraft: www 
.netcraft.com/survey. 


Total market: 

3.5 million units 


Total market: 

4.4 million units 
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standards, but for open-source business fans, a sure sign of 
many billions yet to come.These companies and many more 
are ferreting out niche markets that exploit the robust, high- 
quality software built collectively by the faithful.The code 
might be free, but such side benefits as tech support, packag¬ 
ing, installation software, regular upgrades, Linux-based office 
applications, and Linux-friendly hardware are not.There's 
money to be made in open-source software - you just need 
to know where to look. 

The Faculty Club panel even includes a token venture capi¬ 
talist, who makes gruff remarks about not wanting to see 
business plans with the words Marx or manifesto in them - 
proof that despite the steadily improving profile of open- 
source software in the business community, the movement 
still hasn't shrugged off all the messy connotations of that 
most dangerous of words: free. 

By spring of 1999, open-source mania has transfixed the 
computing industry. Gold rush fever, never hard to unleash 
in today's overheated high tech economy, is on the rise again. 
IBM has endorsed open-source Web-server software called 
Apache and has committed to providing support for Linux. 
Intel is investing in Red Hat, Corel has a Linux version of Word¬ 
Perfect, and scores of other tech stalwarts are announcing 
some level of support for open-source systems. Hardly a day 
goes by without another company declaring that it is now 
"going open source." 

Never mind that some of these open-source-come-latelies 
may be trying to cover up for some misbegotten product that 
would never have had a prayer in the marketplace, or that 


distributed intellectual human resources of the Net, the 
increasingly large open-source code base. As open-source 
momentum continues to grow, the code itself will become 
a commodity - available to all, for next-to-nothing prices, 
like water or wheat. 

In this world to come, open-source software may be better 
thought of as a tool for stripping down company operations 
to lean, mean levels of efficiency than as a revenue generator 
in and of itself. Certainly, start-ups like Red Hat and VA Research 
may be dreaming of (and planning for) their open-source 
IPOs, but on a grander scale, larger, more established businesses 
will focus instead on discovering what their enterprises can 
best outsource to open source. What can the open-source 
development community take care of better than my company 
can do on its own? And what do I do best? 

There's never been a more cost-effective way to contract 
out services than to use this type of free labor (minus one's 
own contributions to the general welfare). And it never could 
have happened without the fertile conjunction of the Internet 
with the particular form of cooperative behavior exemplified 
by open-source software. 

This should come as no surprise. Hackers working in the 
tradition of free software built the Internet.The Net, in turn, 
encourages and facilitates collaboration on ever more com¬ 
plex projects. It's a bootstrapping feedback loop that shows 


There's never been a more cost-effective way to 

contract out services than to use this type of free labor. - 


they may well be aiming to exploit open-source resources 
without giving anything back in return.Those two little 
words - open source - have become a magical incantation, 
like portal in 1998 or push in 1997. Just whisper them and all 
will be yours: media attention, consumer interest, and, of 
course, venture capital. 

But is there really a jackpot waiting at the end of the open- 
source rainbow? Or is that even the correct question to ask? 
As the high tech competitive landscape becomes ever more 
brutal - as product cycles speed up, consumers become more 
discerning, and international pressure intensifies - the tactic 
of going open source may best be envisioned as a necessity, 
not a business plan. A necessity because you must go open 
source to get access to the benefits of the open-source devel¬ 
opment community - the near-instantaneous bug fixes, the 


no signs of weakening. If anything, it is gaining speed, fueled 
by both the pragmatic benefits of the system and a growing 
cultural consciousness that sharing information works. 

Imagine the open-source development environment as a 
vast,open-to-all-comers laboratory stocked with every imag¬ 
inable tool, including an infinitely large library and seamless 
communication conduits to talented colleagues all over the 
world.There is no entrance fee to this laboratory, no need to 
pay exorbitant license charges simply to use a particular tool, 
and no limit to the possibilities. All you need to do is find a 
likely niche and take advantage of the resources of the labo¬ 
ratory to leverage your creativity and talent - or to rev up the 
throttle on your already established business. 

Take, for instance, what might happen if a particular tool 
doesn't exist and no single individual or small company has 
the time or resources to create it. In ci dynamic open-source 
environment, alliances of enterprises and individuals with 
similar needs can easily coalesce around open-source project 
nodes to collectively address any given problem. 

The example offered by the Apache project's work on Web 
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This LAN Is Your LAN 

It's not surprising that free software comes cheap. 
But when you compare the cost of building a 25- 
person LAN using Microsoft products with the cost 
of using open-source software, the results are 
pretty staggering. Add tech support and things get 
more complicated, though.The GartnerGroup 
estimates that supporting the NT network would 
run $1,086 per client per year, getting you to 


somewhere around $27,000 for all 25. On the Linux 
side. Red Hat will offer you an array of packages, 
running from 10 incidents for $2,995 to full 
24/7/365 support for $60,000. Neither of these 
quotes cover admin, however, and for the price of 
bringing on your own Linux geek and adding 
another box to your LAN, you could eliminate 
those complications. - Michael DeVonish 


Component 

Microsoft 1 



Linux 


Server OS 

Windows NT Server 2 

$ 

1,424 

Red Hat Linux 5.2 

$ 49.95 

Email 

Exchange Server for NT 3 

$ 

1,901 

Included 

— 

Firewall 

Proxy server for NT 

$ 

783 

Included 

— 

Office suite 

MS Office 97 

$ 

9,700 

Applix Office for Linux 4 

$ 2,499.75 

Client OS 

Windows NT Workstation 

$ 

5,950 

Included 

— 

Support 

10 incident calls 

$ 

1,695 

10 incident calls 

$ 2,995.00 

Total 


$21,453 


$5,544.70 


1. Microsoft uses a point system to determine pricing - each application is worth points, and more points translates into a greater discount. 
For a 25-person network the discount works out to about 18 percent off standard retail. 

2. Includes 25 client-access licenses at $31 each. 

3. Includes 25 client-access licenses at $56 each. 

4. Includes a wordprocessing, spreadsheet, and presentation program fully compatible with Microsoft Office. 


servers underscores the validity of this model.The Apache 
Group includes several programmers who work for compa¬ 
nies - Covalent Technologies, the Internet Movie Database, 
Organic Online, and IBM - that for one reason or another find 
it useful to have access to a cheap and powerful program 
that transforms ordinary computers into workstations capa¬ 
ble of handling immensely stressful loads of Web traffic. 
These companies are not in the business of actually develop¬ 
ing or selling Web servers - they are in the business of using 
them. Management is enlightened enough to encourage 
employees to devote time and energy to the Apache project 
- for free - because they understand the long-range benefits 
that will accrue. 

Apache works. It's the Web-server program of choice for 
more than half of all publicly accessible Web servers - a statis¬ 
tic that is all the more amazing because Web servers are a 
market niche laser-targeted by both Microsoft and Netscape. 
The Apache project has proven that a rock-solid, commercial- 
quality software program can be created collectively by 
taking advantage of the flexibility of the open-source devel¬ 
opment model. 

The software industry built on these principles may well 
become a dizzying blur of kaleidoscopic frenzy, populated by 
thousands of hustling enterprises endlessly reforming and 
recombining into new Apache Group-like networks and fresh 
alliances. And all the while, the common body of available 
open-source code will grow steadily, which in turn will encour¬ 
age more businesses to take advantage of it. 

Of course, potential investors have every right to be skepti¬ 
cal of open-source-oriented business plans. And those who 
echo Linus Torvalds'joking "world domination" call to arms 


may do themselves more harm than good through their 
unbridled optimism. Open source is no panacea, and it is has 
some very obvious shortcomings. Most open-source software, 
for instance, is written by hackers aching to "scratch their itch" 
- to solve some particular problem unique to their own cir¬ 
cumstances. It is far from clear that itch-scratching will lead to 
user-friendly interfaces that can match the sophistication of 
Microsoft Windows or the Macintosh OS. Will an open-source 
project produce an interactive help system useful to computer 
illiterates? No one really knows. 

Nor does anyone have a good answer for how a small open- 
source company with limited resources will defend itself 
against such treacherous pitfalls as patent and product liability 
suits. Or what happens if, for example, Linus Torvalds wearies 
of overseeing the Linux development process. Who will make 
the ultimate decision on what software patch is incorporated 
into the all-important Linux kernel? And how exactly will the 
open-source "community" enforce the "give back what you 
create"open-source licensing terms? 

Moreover, there are plenty of situations in which releasing 
source code plainly doesn't make good economic sense. In the 
case of extremely high-value-added programming projects, 
such as advanced digital-imaging software employed in life- 
or-death medical procedures, keeping control of one's intel¬ 
lectual property can be enormously lucrative. 

But questions such as whether Linux can wrest control 183 ► 


□ 40 
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Tour de Source 

A Guide to the Start-Ups By Patricia Krueger 
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By Stephan Somogyi 


the bandwagon by porting versions of their existing products 
to run on Linux but keeping their code close to their vests. 
Others, like IBM and SGI, devote full-time engineers to enhanc¬ 
ing Apache and Samba, respectively, and make any resulting 
new source code freely available.The degree of commitment to 
the open-source model is a continuum. While companies like 
Dell merely provide more customer choice by offering Linux 
preinstalled on new servers or PCs, Netscape has actually taken 
its own star app and made its source code available for free. 

Eventually, creative variations of open-source business 
practices might include releasing code over time, allowing 
you to hold on to your precious property long enough to get 
a running start.Then, when you're poised to ship your next 
rev and can count on the new version's revenues, you might 
release the previous source code to the programming com¬ 
munity to see what improvements accrue. 

The latter model appeals to Cobalt CEO Stephen DeWitt:"This 
idea has merit; it's how you can keep moving the ball along." 

But DeWitt is no ideologue. His company lands somewhere 
in the broad middle ground when it comes to passions of "the 
movement/'While happily respecting open-source software 
licensing agreements that require users to share modifica¬ 
tions to existing code with the rest of the world, Cobalt still 
keeps some related, if not integral, developments to itself. 

"We do feed a lot back to the community, but we're not a 
charity," points out DeWitt."We have shareholders." Pragma¬ 
tism dictates he be community-friendly.Three out of Cobalt's 
80 employees are dedicated to developer relations - no small 
commitment for a company its size."We're actively courting 
developers to add value to our systems." 


Stephan Somogyi also writes about technology, business, design, 
and culture for The Economist and I.D. 


W hen Cobalt Networks founders Vivek Mehra and Mark 
Orr began building their fledgling server company, 
they had no idea that open-source software would be a load- 
bearing part of their strategy. In fact, when their plans began 
coalescing in late 1996, the term open source hadn't even been 
coined. But since March '98, when they shipped their first prod¬ 
uct, the Cobalt team has learned a few things:The efficiencies 
of using code prefabbed in perhaps the world's smartest lab 
and - here's the strange part - giving away a good chunk of 
your own labor are the makings of a real live business. 

Today, with headquarters in Silicon Valley and sales offices 
in the US, Japan, the UK, Germany, and the Netherlands, the 
company is growing fast. Investors include NTT, Mitsui Comtek, 
France Telecom, Chase Capital Partners,Tech Fund Capital, 
Vanguard Venture Partners, and Crystal Internet Venture Fund. 
While its claim of being the largest supplier of dedicated Net 
servers to the Mongolian ISP market isn't likely to get Wall Street 
panting, Cobalt's sales to over 500 US customers between March 
'98 and March '99 suggest the company is on to something. 

Like many start-ups (see"Tour de Source," page 144) in 
the last two years, Cobalt is on to open source.The elegant, 
if commercially counterintuitive, model of programming is 
allowing companies that understand it to reap its benefits 
and generate profits. Firms such as Cobalt and Cygnus, as well 
as more venerable companies like IBM, Silicon Graphics, HP, 
and Compaq, are embracing open source as a means to their 
individual ends. By focusing their efforts on adding value 
beyond the basic programming, these open-source-based 
outfits are daring to explode the old model of hoarding every 
scrap of your business except what you sell. 

Instead, Cobalt and other companies are using strategies of 
sharing and stockpiling intellectual property in myriad combi¬ 
nations. Some, like Oracle and Informix, are simply jumping on 
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- - An open-source success story. - - 



"Open source 
allowed us to 
define a new 
market space and 
open that market 
through new 
price points." 

- Stephen DeWitt, 
Cobalt CEO 



efore joining Cobalt, DeWitt was a vice president and 
general manager at Cisco. Both Mehra and Orr held senior 
positions at Apple, Mehra in engineering and Orr in product 
marketing.The three set out to build a device that took all 
the tough stuff out of setting up an Internet server. At the 
time, Net servers were exclusively the domain of corporate IT 
departments, yet market research suggested that wouldn't 
be the case for long. According to a Zona Research report 
published in 1996, Internet servers were forecast to grow into 
a $2 billion market by the end of '99, while sales of intranet 
servers were expected to exceed $12 billion. (As of 1998, those 


configuration is only $999.The company's highest-priced 
server, a fully loaded RaQ, is priced at $3,199. Had Cobalt 
taken the NT route, based on those prices, the Microsoft fee 
would have sucked anywhere from 27 to 85 percent from 
the start-up's bottom line. 

Another catalyst for choosing Linux, according to Mehra, 
was the free OS's gathering momentum. Mehra conducted 


- - Cobalt s choice of open-source software 

has been vindicated many times over. - - 


markets are estimated at $1.3 and $7.3 billion, respectively.) 
Cobalt's plan was to take aim at a slice of that bounty: the as- 
yet-untapped small and medium-size business demographic 
- typically sans professional systems administrators - which is 
even now only beginning to realize the Net's value. 

What wasn't clear in the early planning stages was how 
Cobalt was going to achieve its goals. Since the principals had 
all been through their share of product launches, they took 
their investigations into the technological underpinnings of 
their proposed business seriously.Their research into which 
microprocessor to use and which operating system to build 
upon took well over two months. 

For the motherboard, Cobalt ended up designing its own, 
based around a RISC chip with ample horsepower for the 
job; this sub-$40 processor was already being designed into 
various set-top boxes and routers, guaranteeing economies 
of scale on the hardware side. 

But for software, Linux was Cobalt's tantalizing, if largely 
untried, solution. It was already a full-featured operating sys¬ 
tem. It was a stable and well understood piece of technology 
that had been ported to several different microprocessors 
and vetted by hundreds of programmers worldwide. Adopting 
Linux rather than developing its own OS easily saved Cobalt 
years. In the decade or so it took Microsoft to build Windows NT, 
or even the eight years it took Linux to evolve, Cobalt's engi¬ 
neers could churn out multiple new products and upgrades. 
They could concentrate on breaking new ground. 

Mehra, Cobalt's VP of products, and Orr, VP of business devel¬ 
opment, insist that Linux's price - or lack thereof - wasn't its 
primary appeal. But the numbers speak louder than that: 
Vendors pay a per-server licensing fee of $850 for Windows 
NT, while the sticker price for the Cobalt Qube 2's low-end 


a less-than-systematic survey to measure its popularity."! went 
to Computer Literacy," he says, referring to the popular Silicon 
Valley technical bookstore,"and looked at the number of 
books about the different operating systems. Linux had the 
most. It was as scientific as that." 

L ■ 

inux isn't the only open-source software running on 
Cobalt's hardware. Just as it's the sun around which the vast 
majority of OSS projects orbit, Linux also is the hub for the 
Cobalt servers'features. Since initial market research showed 
that intranet functions were key, the Cobalt team included a 
discussion-board server as well as print and file servers. As an 
Internet box, the Cobalt product needed to act like a Web 
server, a mail server, and a domain name server. For the Web 
component, Cobalt chose Apache; for the file server, Samba - 
both are open source. Since these packages, as well as most 
other open-source efforts, are tried and tested on Linux, port¬ 
ing the software components to Cobalt's hardware was simple. 

In addition to being used and improved by programmers 
worldwide, Apache was adopted, in several senses of the 
word, by IBM in June 1998. Like Cobalt, Big Blue decided to 
make Apache's technology integral to its WebSphere product 
line, but it has also contributed to Apache's further develop¬ 
ment. Indeed, a good portion of the work required to make 
Apache run on Windows NT was performed by IBM engineers, 
whose efforts went straight back into the open-source base. 
The mainframe giant was under no compulsion to contribute 
back, given Apache's relaxed license, which permits the com¬ 
pany to take the code and run if it wants to. But IBM fed its 
changes back into the community anyway. 

Why? Anyone who's ever worked on a single document 
with at least one other person can understand the problem. 
Somebody prints out separate copies of a memo, and each 
person wanders off to make changes. One of them will get 
stuck with the odious task of merging the changes together. 
The longer the two spend working separately or the more 
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Mark Orr, Cobalt 







IMAGE: JILL PETERS 


people are added to the task, the harder it becomes to syn¬ 
chronize revisions in the end.This problem is very real in the 
world of software development, and it explains why IBM's 
approach to Apache is far from altruistic. 

Having made the decision to base a part of its business 
on Apache, a move that allowed IBM to bring a mature piece 
of technology to market in less than six months, it was a sim¬ 
ple matter of enlightened self-interest that IBM followed 
the open-source model of "giving back." If Big Blue had just 
absconded with the code, the dreaded synchronization problem 
would have prevented it from reaping the ongoing improve¬ 
ments made by the rest of the Apache group. 

Cobalt understands this dynamic, too, and has shared with 
the Linux community many of the results of its efforts to port 
Linux to its hardware. Changes Cobalt made to Samba, a file 
and print server that to an ordinary networked client PC looks 
just like a Windows NT server, have also filtered back into its 
source code. Like SGI, which adopted Samba (and hired one 
of its core developers) to bridge the gap between its longtime 
Unix users and its new NT customers, Cobalt has tossed its 
Samba enhancements back into the pot without getting a 
penny in return. 

Ultimately, Cobalt's use of OSS differs from that of IBM and 
SGI. Where the two established companies were addressing 
well-understood needs, Cobalt was making a new market. At 
the time, it didn't have any direct competitors, and even today, 
the only way to match the price/performance ratio of a Cobalt 
server is to build your own and perform all the software inte¬ 
gration yourself.This is not for the faint of heart. 

Besides, Cobalt's plan wasn't just to take a bunch of freely 
available software and port it to a custom piece of hardware. 
Cobalt went on to create its own special - and easy to use - 
concoction of open-source software, proprietary software, 
and cheap proprietary hardware. 

obalt's choice of open-source software for its products 
has been vindicated many times over. From March '98 to March 
'99, the upstart introduced seven servers - the Qube, RaQ, 
CacheQube, CacheRaQ, Qube 2, RaQ2, and NASRAQ, each with 
different configuration options - and sold them in 55 coun¬ 
tries. CEO DeWitt sees the rapid cycle time as another benefit 
of going with OSS:"We're on our second hardware generation 
now, introduced ten months after the first Qube and six 
months after the first RaQ and cache products. We're going 
to keep up the six-month cycles." 

An ordinary mortal nonsysadmin can set up a Cobalt server 
in 10 to 15 minutes. (Mehra, Orr, and DeWitt know this 183 ► 


Suggested Reading 

The open-source canon is already rich and deep, originating 
from the works that gave voice to the free-software culture and 
philosophy. Here are the primary sources of open source. 

"GNU Manifesto," by Richard Stallman 

www.gnu.org/gnu/manifesto.html (1985) 

The original rant on why software should be free, this unpolished 
but passionate screed still pops up whenever users of the popular 
Emacs text editor hit the wrong help keys. 

Hackers, by Steven Levy 

Anchor Press/Doubleday (1984) 

Following the bottom-up growth of hacking from '60s MIT 
phonephreaks to '80s teenage millionaires, Levy's profile of ground¬ 
breaking (and rule-breaking) programmers is recommended by 
Linus Torvalds. 

Free Software Business Mailing List 

fsb-subscribe@crynwr.com (launched 1993) 

One of the Apache codevelopers, Brian Behlendorf, recommends 
this list for aspiring entrepreneurs. 

Programming Perl, 2nd Edition, by Larry Wall, et al. 

O'Reilly & Associates (1996) 

To fully grok the value of O'Reilly's best-selling reference tome 
(nearly half a million copies sold), try borrowing it from your web¬ 
master. This definitive guide to one of today's most popular lan¬ 
guages is written in the foo- and bar-laden argot of engineers. 

Running Linux,2nd Edition, by Matt Welsh and Lar Kaufman 

O'Reilly & Associates (1996) 

Designed to get you over the hump of installation, configuration, 
and system management, this other O'Reilly bestseller feels the 
Linux newbie's pain. 

"The Cathedral and the Bazaar," by Eric Raymond 

www.tuxedo.org/~esr/writings/cathedral-bazaar/cathedral 
-bazaar.html (1998) 

Thirteen years after Stallman's manifesto, Eric Raymond finally 
found the words to win nonbelievers over to what he called "open 
source." Netscape CEO Jim Barksdale allegedly decided to give 
away the source code for the company's browser after reading this. 

"Homesteading the Noosphere," by Eric Raymond 

www.tuxedo.org/~esr/writings/homesteading/homesteading.html 

(1998) 

Skip to the end to get Raymond's pregnant point: Collaborative 
developments can succeed where tightly held proprietary ones 
fail, but it helps to have a benevolent dictator like Linus Torvalds. 

The Halloween Documents, by Eric Raymond 

www.opensource.org/halloween.html (1998) 

An embarrassing set of internal memos, leaked to Raymond over 
the Halloween weekend last year, in which Microsoft engineers and 
managers discuss how they can undermine the open-source threat. 
- Patricia Krueger 
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Inside Universal’s multibillion 














n the parlance of the thrill biz, 
it's a "dark ride," the roller coaster's 
indoor cousin - a Tunnel of Love gone 
mad, playing out at an amphetamine clip. 
It's also a $100 million investment in 
"The Theme Park of the 21st Century," 
a scream machine at the center of Uni¬ 
versal's full-frontal assault on Disney's 
entertainment stronghold in Florida. 

The Amazing Adventures of Spider- 
Man places you inside "the Scoop," a 
12-seat fiberglass-composite cabin that 
looks like a cross between a whitewater 
raft and a convertible sports car. And the 
Scoop - 20 of these will run simultane¬ 
ously on an electric track - whisks you 
smack in the middle of a life-and-death 
battle between Spider-Man and a gang 


impossible, because movement distorts 
the way 3-D images appear to a viewer. 
But thanks to techniques (now being 
patented) created specially for Spider- 
Man, the animation in the ride film 
adjusts to your perspective every step of 
the way, even as the Scoop mercilessly 
twists, pivots, and spins you. Add sound 
(with sonic vibrations under you) and 
moving sets and props (including a 
bridge that nearly flattens you), and the 
result is something close to that long- 
forsaken dream: truly compelling virtual 
reality.The vertigo seems terrifyingly real. 
And as gravity takes hold, you might just 
let out a literal scream. 

Making it all work requires serious 
hardware. Once Spider-Man is opera¬ 
tional, more than 70 networked comput¬ 
ers - costing more than $15 million - 
will be deployed to integrate the ride's 








In the distance lie the Islands 
of Adventure, an integral part 
of Universal's 840-acre challenge 
to Walt Disney World. 


of vivid-as-hell menaces to society. The 
major innovation is what happens as the 
cars whiz along: For the first time in thrill- 
ride history, each car will move in sync with 
computer-generated 3-D images that flash 
onto huge screens. 

Until now, combining mobility with 3-D 
has been considered improbable, if not 


every element to within 5 milliseconds. 
"When it's finished, there'll be nothing 
else on the planet like it," says Peter Jelf, 
a control systems engineer Universal 
pulled in to build its one-of-a-kind sys- 
tems."Disney had better be afraid." 

Scott Trowbridge sure hopes so. Trow¬ 
bridge, 33, is the producer and co-master¬ 


mind - with Thierry Coup, a French set 
designer and Walt Disney Imagineering 
alum - of the new attraction, in Orlando. 
Given what it cost - enough to produce a 
summer blockbuster movie - Trowbridge 
isn't the only person who hopes it strikes 
fear in the hearts of customers and com¬ 
petitors alike.'lf it works, it'll be like a 
good magic trick,"Trowbridge says."Even 
once you've seen how it's done, you only 
appreciate it that much more." Trow¬ 
bridge and his team believe they can 
deliver on the Universal Studios claim 
that Spider-Man is "the greatest ride ever 
built." It's too soon to say if Spider-Man is 
the "greatest" anything, but it's certainly 
a contender. 

N ight.Distant horns,a fading siren, 
the rattle of a passing el. You're 
in the Scoop, careening through a seedy 
corner of un-Disneyfied New York. With¬ 
out a sound, Spider-Man swings out of 
the shadows, lands deftly on the hood, 
and warns:"Man, you shouldn't be out 
here! With Doc Ock on the loose, this could 
be the most dangerous night of my life - 
and yours!" 

But it's too late to turn back, especially 
once you smash through the doors of 
a warehouse that the Sinister Syndicate 
- a gang of superpowered villains - has 
claimed for its HQ. Using the dreaded Anti- 
Gravity Gun, the Syndicate has hijacked 
the Statue of Liberty and now intends to 
bring all of New York - and the world! - 
to its knees. 

First, though, they're going to wipe 
you out. A thug named Electro strikes the 
opening blow, ripping a power cable off 
a piece of machinery and subjecting you 
to teeth-chattering shock therapy. 

Making a getaway, the car spins into 
a dizzying series of 360s before plunging 
down a gargantuan sewer. You land with 
a crash; Hydro-Man rises from the depths 
of a subterranean reservoir, ignores two 
punches from Spider-Man, and nearly 
takes off your head with a giant pipe. 

The car climbs back to street level, where 
Hobgoblin wings in and tosses a few 

Brad Wieners (braddog@wired.com) is 
senior editor at W\re± 
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Universal’s 
park-wars 
strategy is to 
target the PG-13 
crowd with 
maniacal roller 
coasters, steep 
water rides, 
and, of course, 
Spider-Man, 
a $100 million 
state-of-the-art 
thrill. 


Spider men (left to right): Tim Wilson, 
Steve Johnson, Carl Hartzler, Peter Jelf, 
Devin Boyle, Scott Trowbridge, Phil Bloom, 
and Thierry Coup (front) in the Scoop. 









Three stages in the creation of 
a virtual room: A line drawing 
provides an "inventory" of 
objects for animators to make. 


explosive jack-o'-lanterns - one of them 
erupts razor-burn close. 

Then, for a moment, it seems like you're 
home free. But not quite: Doctor Octopus 
opens up with the anti-grav gun, levitating 
your car high above the neon wilderness. 

Is it curtains? Nah, Spidey won't let 
you down. But for a moment, when you 
pitch forward and stare into a deep urban 
abyss, it feels like it. 

If all goes as planned (which for most 




Elaborating on the drawing, superheroes it rarely does), Spider-Man 

the team produces a study will start delivering the aforementioned 

of the scene's lighting effects. thrills to ticket buyers later this month, 

part of the larger rollout of a billion- 
dollar theme park called Universal Studios 
Islands of Adventure. The Islands are 
really five mini-parks rolled into one. To 
island-hop all day, you'll first shell out $45 


or so, and then pass through an ersatz 
Port of Entry. 

Inside you'll find Seuss Landing, a 
candy-colored sculpture garden faithful 
to the children's books of the late Theodor 
Geisel. Here, almost nothing is linear: Walls 
bulge like squeezed marshmallows, trees 
curl (you'll see a few real palms warped 
by Hurricane Andrew), and there's a 
tremendous One Fish, Two Fish, Red Fish, 
Blue Fish fountain, a fantasia of larger- 
than-life bath toys. Beyond it lies The 
Lost Continent, a landscape featuring 
a wild mishmash of Greek myths and 
neoclassical anachronisms; Jurassic Park, 
a dinosaur wallow based on the movie 
based on the novel about an out-of- 
control theme park (just the thing to 
make postmodern scholars sweat); 

Toon Lagoon, a hyperrealization of the 
funny pages and TV cartoons; and, finally, 
Marvel Super Hero Island, a teeming 
urban square derived from the strange 
and kinetic Marvel Comics universe 
created by Stan Lee, Jack Kirby, Steve 
Ditko, and others. 

Islands is just one component in Uni¬ 
versal's attempt to mount a serious chal¬ 
lenge to Walt Disney World: Universal 
Studios Escape, a decade-in-the-making, 
840-acre, $2.5 billion expansion of Univer¬ 
sal Studios Florida, its existing tourist 
trap. In addition to Islands and the origi¬ 
nal park, this emerging entertainment 
nation-state includes a monumental 
arcade of restaurants and nightclubs 
called CityWalk, five new resort hotels 
(two open this year with three to follow), 
and thousands of new, as-yet-unstained 
parking places. Essentially, in one give- 
'em-all-we-got package, Universal, its 
corporate parent Seagram Company Ltd., 
and the Rank Group Pic - a 50-50 partner 
in this venture - will try to establish 
Escape as a primary destination, rather 
than a side trip for the millions of people 
who travel to Orlando each year mainly 
to pay homage to the Mouse. 

Central to Universal's strategy is target¬ 
ing audiences Disney doesn't already "own" 
in its kids-and-parents demographic: classic 
rockers, the PG-13 crowd, and capital-G 
guys who are heavily into sports, noise, 
and babes. CityWalk boasts a Hard Rock 
Cafe and a 2,500-seat Hard Rock Live 


amphitheater. There's also a reggae- 
palooza called Bob Marley - A Tribute 
to Freedom; cafes with NBA, Nascar, and 
Motown themes; Jimmy Buffett's Margari- 
taville; and even a Thelonious Monk Insti¬ 
tute of Jazz (the class act of the joint). 
Islands, designed to amp up the mall rats, 
is full of maniacal roller coasters, steep 
water rides, and, of course, Spider-Man. 

Referring to Disney, Jim Canfield, Uni¬ 
versal's VP of public relations, says,"There's 
no question we're hipper." 

As they squint from afar, trade profes¬ 
sionals are already impressed."They really 
seem to have the right ingredients, and 
a lot of teenagers are going to go for it," 
says Marion Boucher Soper, an entertain¬ 
ment industry analyst with Bear, Stearns 
& Co., a Wall Street brokerage house."My 
only concern would be oversaturation." 

Neither Disney nor Universal share this 
concern - at least, neither lets it show. 

For its part, Disney is planning more new 
attractions in Florida this year than in any 
since it opened 26 seasons ago. Notably, 
its new-in-'99 additions include attrac¬ 
tions that suggest Disney is shoring up its 
appeal to teenagers. Meanwhile, the 
official line on Universal's big push is 
predictably sunny."We wish them every 
success," says a Disney flack. 

Most industry observers expect Univer¬ 
sal to do well with the expansion, figuring 
there's still room for another megapark in 
Florida, and that any cannibalization will 
mainly affect smaller fry struggling to hang 
on in the hypercompetitive Orlando mar¬ 
ket. At the same time, they're watching 
closely as the park wars go global. With 
both Disney and Universal moving dirt for 
new attractions in Japan, Disney in talks 
over a park in Hong Kong, and Universal's 
stake in a Spanish park, Wall Street sees 
Escape as a leadership test for Edgar 
Bronfman Jr., the president and CEO of 
Seagram. When Seagram acquired most 
of Universal in 1995, more than a few 
observers figured that Bronfman (who 
had a short-lived career in film; he pro¬ 
duced The Border, with Jack Nicholson) 
would lose his shirt playing the Holly¬ 
wood game, especially in head-to-head 
matchups with Disney's Michael Eisner. 
Under his watch. Universal hasn't tanked, 
but it hasn't soared either. Recently, it 
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Breaking a cardinal 
rule, the animators 
produced everything 
for Spider-Man on 
beta code - a move 
that could have cost 
them months. 









had a holiday hit in Patch Adams, but 
bombed with Primary Colors and Mercury 
Rising, all of which has made the healthy 
margins of its theme parks that much 
more important. 

One thing a media empire is supposed 
to buy you - synergy - is lacking with 
the Amazing Spider-Man, because this is 
one blockbuster ride not accompanied by 
a blockbuster movie. To be fair, this was 
never within Bronfman's control. A Spider- 
Man feature, to be produced by Carolco 
and directed by James Cameron, fell apart 
in 1993. After years of litigation, it looks 
as if there will be a big-screen Spider-Man 
(from Sony Pictures Entertainment), but 
not until 2000 at the soonest. Meanwhile, 
Universal's wager is that the ride will 
carry its own weight. 

Some observers bet they're right."I 
don't think a movie tie-in is necessary," 


out in the whole park," says Randy 
Pausch, codirector of the Entertainment 
Technology Center at Carnegie Mellon 
University/'Universal is licensing charac¬ 
ters, and the downside is that they can't 
cross-pollinate. On the upside, they've 
picked timeless figures. Spider-Man is 
the best-selling comic series of all time." 

In the end, the flick deficit was an inspi¬ 
ration to make the Spider-Man ride more, 
not less, elaborate. If it was to succeed, the 
reasoning went, it would have to be very 
special. And soon after Trowbridge and 
Coup met, the ride took on a life of its own. 

F 

rowbridge, who grew up in St. Louis 

but makes his home in LA, dresses 
casually and has the amiable-yet-intense 
manner of many SoCal professionals: 
ambitious, but not on edge. Get him 
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Fiery curvebaii: Hobgoblin wings in to 
chuck an exploding jack-o'-lantern. 


says Winslow Farrell, a consumer trends 
expert at PricewaterhouseCoopers and 
author of How Hits Happen. "If you look 
at what's happening now, with all the 
retro television, you can get a lot of good¬ 
will just with nostalgia." 

"Not having movie marketing tie-ins 
was an interesting decision that's playing 


talking about Spider-Man, and he lets rip 
with genuine enthusiasm, gesturing and 
mouthing sound effects to convey the 
experience of the ride. 

"So we come into this scene and we're 
looking at this screen here," he tells me, 
midway through a leisurely tour of the 
Bowery section.There's a metal fire escape 


hanging off a building that extends into 
the room a couple of feet; smoke drifting 
in from above; and a wall plastered with 
funky billboards advertising cheap 
lawyers."This screen starts out looking 
like a brick wall," he says. Sure enough, 
a brick wall materializes; somebody in the 
rafters is taking his words as a cue."Doc 
Ock actually bursts through the wall and 
- buddooooosh - he makes a grab for our 
car. And then - kuddiiishjhh - he plays a 
little tug-of-war with it and then aims 
a flamethrower at us... there's actually 
a huge heat cannon overhead and ... 
frrrrfffiffifiifighgh . 

"Then we get knocked into the next 
scene,"Trowbridge says. He laughs like 
a dastardly villain:"Heh heh hehhhhhh." 

At one point during the tour, a set of 
Get Smart- style double doors, separating 
two scenes, doesn't open when it should. 
From up in the catwalks, a voice booms, 
"fx-cell-ent! Not even Spider-Man can 
stop me now!" It's not clear if one of the 
crew is just goofing off or teasing Trow¬ 
bridge specifically, but it doesn't matter. 
Trowbridge chuckles, and moments like 
this suggest why he's effective. He can take 
ludicrous things seriously enough to make 
them fly, but he can also laugh at himself. 

After graduating from USC's film and 
television program in 1988, Trowbridge 
interviewed with Landmark Entertainment 
Group, one of the busiest theme-park 
contractors in the world, creator of such 
attractions as Caesar's Magical Empire 
in Las Vegas. Landmark shipped him out 
in 1989 to build attractions for Sanrio 
Puroland, a Hello Kitty theme park out¬ 
side Tokyo. 

He took to the field right away. Far from 
feeling like an auteur stuck in Cheez Whiz 
purgatory, he says he's always been ful¬ 
filled by designing parks and rides, a craft 
combining elements of theatrical produc¬ 
tion and moviemaking. 

Besides which, you can get away with 
almost anything."! just heard from a friend 
in Japan who was updating one of the 
shows at Puroland," he says,"and they have 
a ride film that pits Hello Kitty versus 
Godzilla. I'm not kidding! I'm dying to 
know how it turns out." Perhaps Godzilla 
is on a jealous rampage because Hello 
Kitty is cuter? "It's got to be some- 1 89 ► 
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You're in for a shock": Electro, 
arch-fiend, as depicted by 
animator Deraid Hunt. 
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By Douglas C. McGill 


u 

I istory may one day prove that Richard Li was the most subver¬ 
sive influence in 21st-century Asia, the instigator - pace Lenin, 
Mao, and many another failed “liberator” of Asia’s masses - of a 
true people’s revolution. 

Yet here, in the waning months of the 20th century, ensconced at 
a polished dark wooden table in his private corporate dining room in 
a gleaming Hong Kong skyscraper, one could be forgiven for over¬ 
looking that possibility. 

The framed prints of turn-of-the-century Hong Kong and the 
magisterial hush in the heart of this endlessly honking city befit 
a scion of Asia’s establishment. As they should, for Richard Li, the 
second son of Li Ka-shing, the continent’s most prominent tycoon 
and the world’s 19th-richest man, is an heir to a $10 billion fortune. 

But Li, a child of Hong Kong who was schooled as a teenager in 
California and began his adult working life in Canada, is aiming 
to blow up the old order in Asia - and in his family, too - by build¬ 
ing an empire out of the continent’s growing middle class and striv¬ 
ing poor. The best known of a new breed of steely, profit-seeking, 
supremely pragmatic Asian entrepreneurs who in many ways think 
and act like Westerners, he is devising a way to construct the world’s 
biggest broadband pipeline and to extend it to the hundreds of mil¬ 
lions of ordinary Asians - many of them living in dirt-floored dwell¬ 
ings - whose greatest worldly possession is their television set. 

In a joint venture with Intel he has been driving quietly but fever¬ 
ishly for the past year, Li plans to give these people the opportunity 
to turn their TVs into fully functioning network computers and 
to send them what he calls an “unimaginable array of applications 


Douglas C. McGill, news editor of ChinaOnline, has been a reporter 
for The New York Times and both London and Hong Kong bureau 
chief for Bloomberg News. 


Intel deal could crack 
the Great Firewall 
of China - and his 
father’s iron grip 
on the family legacy. 
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and quality information ,” the best the West has to offer, translated 
into Asian languages. This, Li says, will provide ordinary Asians 
the guidance they need on agricultural techniques, small-business 
finance, weather forecasting, and family planning to compete with 
the West. By putting economic power in the hands of ordinary 
Asians - by allowing, say, a rural Indian weaver to sell his textiles to 
a global market via the Internet - Li’s revolution could also severely 
challenge the patriarchal, old-boy-network form of capitalism that 
helped place his family among the world’s wealthiest. 

“The power of information is going to correlate with prosperity 
more than ever in Asia,” says the 32-year-old Li. He presses a button 
just to the left of his butter knife, calling his butler to bring him 
juice. “Whoever can master information,” he continues, “who can 
screen what is good from what’s bad and make the best use of it, 
will be those who will prosper the most in society.” 

The word freedom hangs in the air like a coda to this speech. But 
Li doesn’t say it. He exalts free markets, free trade, and free speech. 
He even talks about freedom of information. But freedom as a proud, 
simple, politically charged noun, with all it implies about self-deter¬ 
mination and self-government - that word seems stuck in his throat. 

I am determined to tease it from him. When he defines conver¬ 
gence as “the fusing of communications and entertainment and 
information and commerce,” I see my chance. 

“What about politics and power?” I ask. 

Silence. 

Hanging on the wall just over his smartly suspendered shoulders 
are framed photographs of Li with an atlas of old-world power, 
a gallery ranging from Margaret Thatcher and Henry Kissinger to 
Lee Kuan Yew, the iron-fisted former prime minister of Singapore, 
a respected friend of the Li family. Notorious for the harassment 
and jailing of political opponents during his long reign, Lee in his 


Li cuts me off. 

“Those forces have to be balanced and mitigated,” he says curtly. 
“Can we just leave it at that?” 


i 


he Information Revolution has already begun in Asia. But so far, 
instead of a full-fledged assault, it’s been limited to a few skirmishes 
instigated by specialized forward units, including STAR TV, a pan- 
Asian satellite-television network Richard Li built between 1990 and 
1993. STAR beamed MTV and American soap operas down over a 
third of the globe’s landmass and two-thirds of its population. Call 
it tacky (and many did), but the service nevertheless triggered a vast 
cultural shift, injecting a massive dose of Western popular entertain¬ 
ment into, at last count, more than 50 countries. It also won Li inde¬ 
pendence from his father, whose $62.5 million loan to his younger 
son was paid off and then some when Richard sold the network to 
Rupert Murdoch - in two separate deals in 1993 and 1995 - for a 
total of $950.5 million. 

Now Li is planning to use a substantial portion of the profits to 
mount a full-scale information invasion in Asia. Currently, fewer 
than 7 million of the continent’s citizens - its richest and most privi¬ 
leged - regularly use the Web, often by finding ingenious ways 
to bypass government proxy servers and snooping censors. (NUA 
Internet Surveys reported that in January Net users worldwide 
numbered 151 million, 60 million of whom were in the US.) But 
with Li’s Asian marketing savvy hitched to the technological know¬ 
how of Intel in a joint venture called Pacific Convergence Corpora¬ 
tion (PCC), Li intends a three-step process to deliver the Internet 
into the remotest villages and farthest outposts of mountain, desert, 
and steppe. 


Jobs, Gates, Ellison, McNealy - they’ll all tell you how it should be done. 


a 

retirement still warns against the corrupting influence of the West¬ 
ern-style democracy and individualism that Richard Li, if his plan 
to wire Asia succeeds, will inevitably bring to his continent. 

I try again. 

“What,” I ask, “do you think will be the ultimate effect on Asia’s 
repressive regimes of equal access to quality information that you 
plan to bring to hundreds of millions of ordinary Asians?” 

Nothing. 

Once you get to know Richard Li - to learn about his background, 
his vision, his father, and his older brother Victor, whom many 
speculate is his rival for family supremacy; about his apparent 
determination to live up to and, if possible, surpass the old man in 
the quality and impact of his worldly accomplishments - you begin 
to realize there are many such pregnant lacunae. These are the key 
to his character and the paradox that defines him. 

One more time. 

“I mean,” I say, “a lot of governments in Asia have flatly said they 
fear the corrupting influence of Western culture on their societies. 
Like China, Malaysia, and Singapore. They’re worried specifically 
about the Internet.” 


Step one entails building a satellite-to-cable distribution system 
to deliver interactive digital-television services to homes not yet 
outfitted with telephones. Step two entails mass-marketing a cheap 
set-top box to turn Asia’s TV sets into emailing, Web-surfing power¬ 
houses. And step three requires creating, customizing, and then 
pumping into these TV sets and PCs millions of terabytes of high- 
est-quality information - the gold, silks, and spices of our day, 
brought to Asia, rather than extracted from it. 

The money committed so far is peanuts. Reportedly Li and Intel 
have investments of $25 million and $10 million respectively. But 
the upside potential for spending is breathtaking. “The scale of this 
thing will be bigger than anything that exists in the world,” says 
Avram Miller, Intel’s business-development chief and top long-term 
strategist and planner. “We have to build an end-to-end network 
architecture that is unique. We might spend a billion dollars on 
a project that wouldn’t be as important as this one. The US repre¬ 
sents only 4.5 percent of the world’s population. Asia is one of the 
fastest-growing markets in the world. China will become our sec¬ 
ond most important market. 

“We had to make a bet in Asia,” he adds. “We made it with PCC.” 
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But only two people re 


Internet, all to be accessed by clicking on a 
remote control. 

Behind the surface similarity of Richard 
Li’s product to Western offerings lies a Relentlessly driving his staff and himself, Li is staking his claim as Asia's king of convergence. 


world of difference, though. His digital 

service will package Western content in Asian garb. Local-language 
videos and business and financial news tailored to specific mar¬ 
kets are being developed. A voicemail function is being designed 
for the majority of Asians who can’t type email because they write 
with ideograms or phonograms. Mindful of the millions of Asian 
parents who spend considerable amounts to educate their children, 
Li’s staff is developing interactive educational services, including 
distance-learning programs taught by professors at leading West¬ 
ern universities. Interactive programs for virtual communities 
of business and trade groups, mah-jongg players, and overseas 
Chinese relatives are also being explored because of the emphasis 
many Asian cultures place on building large business, social, and 
family networks. 

Li’s champions believe his convergence project will, as he hopes, 
recast the Asian economies. “He’s a truly visionary thinker,” says 


course with the tightly sealed, family-dominated power network 
that exerts control over most Asian economies. That network has 
maintained its grip on the region in large part because of the way 
information has traditionally flowed in Eastern cultures. 

“In the Western world, the individual is valued more than the 
group, so information flows from the group to the individual; in 
Asia it’s the opposite,” explains James Liu, CEO of the Hong Kong 
Industrial Technology Centre Corporation, which funds high tech 
start-ups. “Here, information flows from the remote regions to 
the inner circle. In the US, each individual has the need to access 
publicly available information, while in Asia you get information 
through the old-boy network - through your father and mother, 
brothers and sisters and cousins.” 

It’s called guanxi , the Chinese word for “connections,” and it’s as 
good a name as any for Asia’s old power structure. (See “He’s m ► 


That wager is well evident in Silicon Valley. Although Li and 
Intel have avoided publicity since quietly announcing their joint 
venture in March 1998, both sides have spent the past year hiring 
furiously for, and brainstorming nonstop about, a project execu¬ 
tives of both companies believe will carry on for decades. 

Li has sent several of his top consiglieres to live in the Valley, 
close to Intel’s headquarters in Santa Clara. Intel, signaling the 
importance it places on the project, assigned Bill Howe, the exec 
who developed the company’s now sizable Japanese operations 
through the 1980s and early ’90s, to work full-time as head of the 
US side of the venture. The company has rented an enormous 
amount of floor space in Sunnyvale, a 15-minute drive from Intel’s 
home office. In it, cubicles are rapidly being filled with bright-eyed 
twenty- and thirtysomething computer technologists, graphic 
artists, and new media specialists. 

Both sides are keeping mum on the target size of their venture 
and on the desired mix of staff. Meanwhile, 
all sales and marketing work is being done 
by PCC staff in the Hong Kong headquarters. 

Set to launch late this year at the earliest 
(the battered economies of Asia permitting), 

Li’s broadband product will at first glance 
look like services being offered in the United 
States, such as the cable-distributed @Home 
or Microsoft’s WebTV, which is delivered 
over phone lines. When the customer’s tele¬ 
vision set is turned on, a gateway screen 
will display the service’s brand name (which 
has not yet been disclosed), and a menu of 
choices will appear. These will include email, 
home banking, home shopping, and the 


Scott Smith, a Silicon Valley investment banker who has advised Li 
on acquisitions for the project. “The reason people overlook him is 
because he’s Asian. People don’t value what they don’t understand. 
Steve Jobs, Bill Gates, Larry Ellison, Scott McNealy - they’ll all tell 
you how it should be done. But there are only two people who really 
get it, and they are Bill Gates and Richard Li. Do I think he can cre¬ 
ate a consumer market for this business in Asia? You bet.” 

But doubters say that Li and Intel are digging a black hole for 
billions of investment dollars. 

Building a satellite-to-cable distribution network over such an 
awesome landmass, they say, is a quixotic fantasy. How can Richard 
Li contemplate running the Internet into villages that don’t even have 
running water? Doesn’t he realize that most Asians have never seen 
a computer, don’t read English, and can’t type? For a return on invest¬ 
ment, Li and Intel will wait decades, the skeptics say. 

Politically and culturally, too, his project appears on a collision 
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Got a computer? Access to the internet? Voila. Welcome to the world ot online investing. Where you can buy 
and sell stocks. Bonds. And over 5,000 mutual funds. Get portfolio updates and real-time quotes. Subscribe to 
our coveted industry research. And do it all with the click of a mouse. Or over the phone. It’s never too late to 
get started. No matter who you are. Find out more at BROKERAGE 

www.discoverbrokerage.com or 1-800-58-INVEST. 
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ReplayTV will absolutely, unequivocally shatter the myth 

that you have to watch television according to someone else’s clock. 



Yes. You read it right. No more rearranging your life to watch TV. 
Period. ReplayTV is a revolutionary new set top device that uses patented 
technology to digitally capture television programs for future viewing, 
without the hassle of videotapes. So, not only do you get 
VCR-like functionality (pause, rewind, fast forward, 

Instant Replay, QuickSkip) while viewing live 
TV, you get true on-demand programming 
and the ability to create personalized 
channels based on shows, actors, 
directors, your favorite sports teams 
or themes. All you need is a TV with 
cable, satellite, or an antenna. Once 
it’s set up, there is no maintenance to 


The Replay Network ■ 
Service automatically 
updates every 24 hours 

QuickSkip-jump forward ■ 
30 seconds at a touch 
of a button 

Instant Replay — 


speak of. Just sit back, relax, and let ReplayTV automatically record 

your favorite shows whenever they are on. Depending on the model, 

ReplayTV can store up to 28 hours of your favorite shows with its internal 

disk drive. Plus, you’ll get a free lifetime subscription 

to the Replay Network Service™ to help 

universal Remote you navigate the world of television 

functions: Cable, satellite 

programming with ease. If it sounds 


and antenna capable, 
ReplayTV incorporates all 
your programming options 

■ Replay Channels 


Pause live TV 
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Order ReplayTJS risk-free ; at 

www. replay tv. com or call 1-800-266-1301. 

Units start at only $699, and there are no monthly fees, ever. 




- Create your own 
Replay Channels with 
a touch of a button 

Record - no videotape 
required 


revolutionary, that’s because it is. 
To order, call 1-800-266-1301 or 
visit us at www.replaytv.com. 
ReplayTV absolutely, unequivocally 
guarantees that you’ll never miss 
your favorite TV shows again. 



Prime time. Anytime. 


1999 lOrrOR’S CHOO AWARD 


ReplayTV.™ Replay Network Service.™ and Prime time. Anytime.™ are trademarks of Replay Networks. Inc. All specifications may be changed without notice. 










SIR E C E D 


Joystick to 
the Cosmos 

A s soon as I sit down in 
the StarRider Theater in 
Chicago's Adler Planetarium, 

I feel it: a remote control con¬ 
nected to my armrest.This is 
not a passive star trek. It's the 
world's first interactive celes¬ 
tial show with computer¬ 
generated images. 

Though the show promises 
audience control, most of 
the 22-minute inaugural 
Journey to Infinity is scripted. 
The remote finally loses hood- 



You can move heaven. 

ornament status in the mid¬ 
dle of the show, when audi¬ 
ence members vote to move 
beneath Europa's oceans. 
Directions on the screen are 
controlled by majority rule. 
This is the real-time part I've 
been waiting for; it's clunky 
(democracies tend to be) and 
terribly short-lived, but after 
bumping into Martian cav¬ 
erns,! chant,"More! More! 
Mor e\" - Sridhar Pappu 

Adler Planetarium & Astron¬ 
omy Museum, Chicago: 
www.adlerplanetarium.org. 


Macsimum Overdrive 

I f the iMac is Apple’s New Beetle, the redesigned Power Macintosh 
G3 is its Boxster - a flashy, high-performance machine meant to 
turn deadlines as well as heads. Continuing iMac’s successful break 
from beige-box tradition, the G3’s translucent blue plastic and evoca¬ 
tive curves bear a family resemblance to its popular little brother. 

But while the iMac begs to be cuddled, the G3’s big-handled heftiness 
tags it as extreme-sports hardware, something to throw in the back 
of the Range Rover for a long weekend of bit-crunching. 

Is it fast? Hella fast. Although Apple’s benchmarks claiming twice 
the speed of a Pentium II aren’t borne out by real-world application 
tests, with Web pages, Word documents, and Quake II the G3 is 
comparable to a top-notch Dell. Unsung credit goes to the new sys¬ 
tem bus, accelerated 50 percent to the same 100-MHz speed found 
on high-end PC motherboards. 



Much more than i-candy:The G3 Power Mac expands to satisfy the high end. 


But this isn’t just a faster iMac. Like Sony’s Vaio line, the G3 courts 
graphic artists and audio/video producers by packing the latest hard¬ 
ware support into its basic configuration. Besides the mandatory USB 
ports, two firewire jacks allow digital videocams and other fat-band¬ 
width peripherals to be connected at full speed. A 10/100BASE-T 
Ethernet jack, a 128-bit ATI Rage graphics accelerator, and 16 Mbytes 
of video memory are all standard. Options include DVD-RAM (see 
“RAMification,” page 172). 

These perks are already available as add-ons for previous Macs 
and most PCs. But by bundling them along with DVD into a sub- 
$2,000 package, Apple aims to win back its core audience of graph¬ 
ics and video professionals, who of late have been eyeing NT boxes 
as a more affordable option. If Apple would just add a cable TV 
tuner, I could finally kill my television. - Paul Boutin 
Apple PowerMacintosh G3 with DVD:$1,999.Apple:(800) 795 1000, store.apple.com. 
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Critical Mass 

I nformation-age fictions are known for birthing 
life-forms that rewire the world, unwire its 
inhabitants, and cross-wire its readers. It is into 
this genre that James Flint's debut novel Habitus 
has emerged, hatching a form all its own and 
posing questions about the past, present, and 
future that are as weighty as its almost 500 pages. 

Flint's is a cautionary tale brought on by mad¬ 
ness: His central female character Jennifer Several 
is born in an insane asylum to a mother crazy for 
movies. Jennifer gives birth to a freak child that 
takes almost two years to gestate, has two genetic 
fathers, and possesses telekinetic powers. In her 
view, the child (read: the future) is "nothing more 
than a collection of crazily circulating parts which 
... would never form a quite coherent whole." 

Habitus is clearly born of critical theory, and, 
while knowledge of certain theorists is not neces¬ 
sary, it helps. An opening quote by fiber theorist 
Gilles Deleuze defines the book's title and frames 



Flint's world is conceived and fed by data. 

its subject matter (habitus means a "reproductive 
synthesis") and other concepts of Deleuze and 
counterpart Felix Guattari loom large.Those not 
familiar with their work will most likely find some 
of Flint's derived ideas and techniques more novel 
than will students of the D&G school. 

Thankfully, the author's use of theory doesn't 
drown his writing. Describing the tenuous link 
between an emotionally distant father and his 
rambunctious daughter, for example, he occa¬ 
sions awe:"They lived together like earth and 
moon, bound together by circumstance, ritual 
habit,and the gravitational pull of normality ... 
But they never really touched." 

Although D&G would probably find the book's 
ominous conclusion overly teleological, the cli¬ 
max is nonetheless quite a trip. Flint feels we're 
poised on the edge of something big. Join him if 
you're not afraid of heights. - J. Schulz 

Habitus, by James Flint: £10.99 ($17.83). Fourth Estate: 

+44 (171) 727 8993, fax +44 (171) 792 3176. 


Vid Kid With Big-Screen Aspirations 

D espite the constant industry-wide threat of testosterone poisoning, 
there are still some fertile minds at Infogrames Entertainment. 

The company’s newest game, Outcast , delivers a compelling adven¬ 
ture that mixes third-person camera action with lush visual splendor. 

Claiming cinematic lineage may be a vid-game cliche, but Outcast 
is no pretender. Richly imagined alien worlds recall the cinematogra¬ 
phy of Star Wars , complete with lens flare. Watching ripples on the 
rendered water, it’s hard to believe the vivid graphics don’t require 
3-D acceleration hardware. And Outcast’ s pedigree is furthered by 
its musical score. Composed by Lennie Moore and performed by the 
Moscow Symphony Orchestra, the Eastern-flavored soundtrack does 
the heavy lifting to get you immersed in the world behind the screen. 



All in a day's work for tough-guy Cutter Slade. 


Sadly, Outcast’ s genetic flaws confirm its celluloid heritage. The 
game’s save-the-world story line is B-movie. The lead character, a 
Navy SEAL whose activist parents taught him to question authority 
and stand up for the weak, goes by the name Cutter Slade. Dudley 
Do-Right, of course, was already taken. 

The game’s Tomb Raider-style play would get old quickly were it 
not for Outcast’s saving grace: a nonlinear narrative that rewards 
interaction as much as a quick trigger finger. The inhabitants of Out¬ 
cast’s six worlds have virtual lives of their own, and many will help 
you if you return the favor. 

Ultimately, Outcast is a trip worth taking. The road may be uneven, 
but it never wanders far from fascinating. - Tom Claburn 
Outcast $49.95. Infogrames Entertainment:+1 (408) 289 1200, www.outcast-game.com. 


The Web's 
Executive Assistant 

E ver sat at someone else's 
PC and wished you could 
open your address book? 
Wish no more.PlanetAII.com 
makes accessing your names, 
numbers, and schedule as 
simple as surfing the Web. 

Once you've registered, 
PlanetAII.com gets to work. 
The site claims more than 
100,000 groups, organized 
around real-world counter¬ 
parts such as academic 
institutions and employers. 
Tell it where you went to 
school and you'll get a list of 
your classmates who're also 
signed on to the service. 
Request a link to an old drink¬ 
ing buddy and, pending his 
approval, each of you can 



$&*****h| 8*r***$ 


Friend tracker. 

access the other's contacts. 

Not bad, but what about 
the nonmembers in your 
address book? Just download 
Puma's free Intellisync soft¬ 
ware and everything you've 
got in Outlook or on your 
Pilot syncs to the password- 
protected Web site. 

Having a schedule on the 
Web is nice, but PlanetAII.com 
goes a step further: You can 
enter your travel plans and 
have the site notify you when 
you'll be crossing paths with 
a contact. PlanetAll.com's 1.5 
million members are a testa¬ 
ment to its convenience. And 
the price couldn't be more 
right. - Jon Kauftha! 

PlanetAII.com: free. Planet- 
All.com: www.planetall.com. 
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Satellites Can Wait 



Feed Your Head 


S omeone's out-Utne'd the Utne Reader. Created 
by a professor at the University of Canterbury 
in New Zealand and disseminated by a server in 
California, Arts & Letters Daily is a lusciously fat, 
slobbering intellectual's site with 80 opine-rid- 
den articles and more than 80 links to everything 
from usual stuff like The New York Times to the 
humanist Skeptical Inquirer. Updated daily, A&LD 
claims a boundless range: from philosophy and 
aesthetics to disputes, trends, and gossip.There's 
even a poem du jour. 

On a recent trip I found pontifications railing 
against workfare, the results of a study about 
sexual deviancy on the Internet (aberrants 









Coffeehouse stimulation without pretentious patrons. 

commiserate in tightly knit communities), specu¬ 
lation on how the mind works (not like your 
Compaq), and the revival of the morality judg¬ 
ment game called casuistry.The best headline 
was about bored college students who refuse to 
read: The Forrest Gumping of Higher Education. 

Unlike some of the rhetoric it contains, this 
text-heavy site is nothing fancy; in fact, its news¬ 
paper-like layout is a little wanting in appeal. 

But if you're a poem-spouting, lit-loving Web 
surfer who requires a fix of mental stimulation, 
you'll agree with the site's Latin mantra, Veritas 
oditmoras (truth hates delay). - Harold Goldberg 


Arts & Letters Daily: www.cybereditions.com/aldoily. 


■ spent two weeks using an Iridium satellite phone, from urban roof¬ 
tops in Manhattan and San Francisco, suburban backyards, and 
rural farmlands in upstate New York. It weighs 16.5 ounces, runs for 
two hours of talk time on a lithium-ion battery (16 hours in standby 
mode), and has the dimensions of a small shoe. With the antenna 
fully extended, the phone doubles in length. You can’t fit this phone 
in your pocket, but then again, no other phone this small gives you 
global, albeit finicky, coverage. 

Call quality is extremely sensitive to any obstructions between the 
phone’s antenna and the satellite overhead. The phone does best on 
country roads, flat terrain, hilltops, and farm fields. Calls made in 
rural upstate New York were completed successfully and didn’t drop. 
Even driving 50 miles an hour along rural back roads, I was able to 
keep a lock on the satellite overhead. There’s no point, however, in 
using this phone in cities or suburban locations. Cell phones are 



Techie totem? Certainly. Your next cell phone? Probably not. 

cheaper, work indoors, and have better call quality. 

Even in prime Iridium-friendly settings - open fields with line of 
sight to the horizon - calls were distorted and suffered from low 
audio (even though the volume was set to maximum). And given the 
cost - $3,000 for the phone and calls starting at $1.99 a minute - it’s 
hard to justify getting Iridium service for all but the most extreme 
(and quiet) circumstances. If you travel to remote locations and 
conduct business there, then this phone will get you connected. If 
you merely travel to exotic locations where there’s an existing land¬ 
line or cellular service, then don’t get an Iridium phone. No matter 
how ridiculous the hotel charges may be for a long distance call, odds 
are it’s still cheaper and better-sounding than the same call made 
through Iridium. As a fetish object, however, the Iridium phone is 
very effective. People will stop you anywhere you use it and ask to 
touch it. - David S. Bennahum 

Motorola phone for Iridium: $3,000. Iridium: (888) 474 3486, www.iridium.com. 


KidCam 

J osh has antlers.And his 
stuffed moose is riding an 
inflatable dinosaur/'Where 
are we going, Nessie?" asks 
the moose in green letters 
bent in a cirde.These cre¬ 
ations took about five min¬ 
utes each with our new 
JamC@m digital camera. 

JamC@m comes bundled 
with a copy of Microsoft 
Picture It! 99 software for the 
absurdly cheap price of $79. 
The little plastic camera holds 
six pictures at a time (when 
not tethered to a computer), 
and you can easily download 



Polaroid killer. 


them to your PC.The software 
dares you to do wacky, silly 
stuff with your photos - mak¬ 
ing cutouts, shrinking, color¬ 
ing, and composites. You can 
save them in onscreen photo 
albums or print them out. 

Don't expect professional 
photo guality.This is, after all, 
a little plastic toy. Do expect 
images good enough to have 
a ton of fun and do very silly 
things to edit them. Some¬ 
times a toy is better than the 
real thing. - Amy Bruckman 

JamC@m:$79. kidBoard: 
www.kidboard.com. 
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THOMAS QUASTHOFF 
Schubert: Winterreise (RCA) 
When I heard bass-baritone 
Thomas Quasthoff on the radio, 
I was so captivated that I 
waited in my parked car until 
the announcer identified the 
vocalist. I had to have this 
recording! I couldn't resist 
the artist's velvety voice and 
brilliant musicianship. His 
interpretation of Schubert's 
tragic take on unrequited love 
is pure genius .-Dean Suzuki 



WILCO 

Summer Teeth (Reprise) 

If you're expecting the neocountry Wilco whose 
collaboration with Billy Bragg featured Woody 
Guthrie's long-hidden lyrics, hold your horses. 
While 1996's Being There introduced power pop 
to the band's No Depression mix, Summer Teeth 
reverses the order, throwing country-rock 
flourishes into catchy Brit-pop collages. 

Summer Teeth is full of verse about compli¬ 
cated, inconstant love - in all its tormented 
forms - wed to deceptively pretty tunes. On 
"She's a Jar" frontman Jeff Tweedy shares that 
"she begs me not to hit her." Elsewhere, he sings, 
"I dreamed about killing you again last night / 
And it felt alright to me."Geez.Considering the 
dark side it conjures, no wonder he's "worried 
I'm always in love." - Beth Johnson 



XTC 

Apple Venus Volume 7 (Idea/TVT Records) 

The first few listens to Volume I will not prepare 
you for the deep affection this record inspires. 
Andy Partridge's softhearted "River of Orchids" 
and "I Can't Own Her" counter his bitter ballad 
to his ex-wife,"Your Dictionary." Colin Moulding 
brilliantly embraces silly; his ode to the garden¬ 
ing fool of "Fruit Nut"unfolds:"Some people say/ 
that I am out of my tree / just a strawberry fool. 
/ Someday they'll see / 'Til then I'll blow you a 
raspberry / 'Coz apples and pears are me / So I'm 
tending my fruit / Ah you've got to have a hobby 
/ A man must have a shed to keep him sane." 
Either that, or a dose of XTC every few years. 

- Jennie Rose 



GIRL BROS. 

Girl Bros. (Girl Brothers/ 

World Domination) 

Now that partying like it's 1999 
is no longer abstract, former 
Prince and the Revolution 
anchorwomen Wendy and Lisa 
are back with a mature, natural 
image and a self-released full- 
length to complement it.The 
Girls'effort alternates between 
earthy, guitar-led pieces and 
songs with hints of soulful 
electro that characterize the 
early '80s Minneapolis funk 
scene that birthed them. 

- Tamara Palmer 




POLE 

CD1 and 2 (Matador) 

In the heart of Berlin's ersatz 
digital nerve center is Pole, 
who works as a sound engineer 
for some of the region's most 
respected labels.These first two 
efforts display the science his 
profession demands, creating 
a concoction of electroacoustic 
minimalism armed with dub 
music's sense of space.This is 
ambient music as Brian Eno 
intended. - Tamara Palmer 



ALISON HOOD 

Romantic Themes & Celtic Dreams 

(RCA Victor) 

Irishman John Field is one of the great forgot¬ 
ten romantic composers, the piano genius who 
anticipated Chopin's famous nocturnes. Now one 
of Ireland's most respected young classical play¬ 
ers uses her piano and cello to explore Field's 
own melodically complex nocturnes. Her tech¬ 
nique imbues every selection with melancholy. 
Even "Around the Fairy Tree" plays out in an 
almost solemn tempo. A trio of folk musicians 
add pennywhistle, pipes, and percussion to pro¬ 
duce a set that's passionate and deeply rooted 
in tradition, -j.poet 



BOBBY HUTCHERSON 
Skyline (Verve) 

Over the years, a jazz musician's style generally 
becomes a study in less is more. Squalls of notes 
turn into intermittent flurries; a deluge of sound 
decreases to an affecting trickle. Not so with 
mallet-keyboard master Bobby Hutcherson, 
whose vibraphone and marimba playing con¬ 
jures a tempest. He continually stokes the fire 
that brought him to the forefront of jazz so 
many years ago. His dramatic original composi¬ 
tion "Pomponio" is exemplary, combining his 
love of Latin rhythms with lightning technique. 
Alto saxophonist Kenny Garrett's laser-beam 
sound could steal the show from just about any¬ 
one, but Hutcherson holds his own. Come what 
may, on mallets he's still the man. - James Rozzi 



MOCEAN WORKER 
Mixed Emotional Features 

(Palm Pictures) 

In an ambitious attempt to 
integrate electronics,sampling, 
and classic jazz with a trip into 
the annals of recorded sound, 
Mocean Worker (aka Adam 
Dorn) has created a stimulat¬ 
ing combination of synthetic 
and man-made music. Whether 
channeling the ghosts of Basie 
and Ellington via sequencers 
and drum machines or sam¬ 
pling scratchy old 78s for the 
sake of subliminal ambience, 
Dorn's output is both heartfelt 
and jovial. - Mitch Myers 
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RAMification 

T he Zip drive did its best to 
kill sneaker-net - toting 
files on floppies between 
machines. Now, Apple is ham¬ 
mering the final nail in the 
coffin with an optional DVD- 
RAM drive in the latest G3 
models. Apple says the $550 
drive, built by Panasonic, will 
be primarily for backup and 
archiving, with 2.6 Gbytes of 
single- or dual-sided rewrit¬ 
able, removal storage. In the 
alphabet soup of standards, 
this is not to be confused 
with much more expensive 



Serious DVD storage. 

DVD-R drives, which are used 
to author full-length DVD 
movies. Of course, this drive 
will read your CDs and play 
your Blade Runner DVD in all 
its glory. 

Expect to see graphics and 
multimedia pros, long bur¬ 
dened by big files, lugging fat 
wallets around instead. At 
about 0.008 cents per Mbyte, 
DVD-RAM is one of the most 
affordable storage methods 
to date. - Tom Claburn 

Release: spring| Apple: (800) 
795 1000, store.apple.com. 


Mirror Site 

F irst the Macintosh popularized the window 
as a computing metaphor, then the Web 
browser made it a way to peek into the whole 
wide world. Now browser-based applications are 
turning the window's view back toward the desk¬ 
top. The browser already serves as the standard 
interface to personal email (Hotmail, for example), 
and your calendar (AnyDay.com) and address 
book (see "The Web's Executive Assistant," page 
168). With the introduction of the SkyDesk ser¬ 
vice from @Backup, Web-based applications have 
engulfed the entire desktop. 

SkyDesk puts a fully working mirror of your 
home PC into any Web browser anywhere. You can 
access your desktop from any computer - includ¬ 
ing a Mac - but your home computer must be a PC. 
The company's service copies all unique files from 
your hard drive and stores them encrypted at its 



Tunnel in to your home PC from anywhere. 

server farm in San Diego. Then it grabs updates 
from your home PC. Whether borrowing a col¬ 
league's computer or dialing in through an Inter¬ 
net cafe, just browse to a password-protected 
Web site and pull up wordprocessing docs, desk¬ 
top databases, and graphics files like you do at 
home. When you return home, bring your SkyDesk 
session back onto your PC. 

@Backup made its name as an online backup 
service for hard drives.The next logical step was 
to allow users to access their drives through the 
browser window. Unlike similar services that dial 
in directly to your computer - think pcAnywhere 
and Netopia's Timbuktu Pro - SkyDesk also pro¬ 
vides backups, runs through any browser, and 
doesn't require a dedicated connection at home 
base. - Paul Spin rad 

Release: Ma § @Backup: (800) 344 2000, +1 (619) 455 3500, 
www. a t backup, com. 


Kinder, Gentler 
War Zone 

I f you like the idea of playing 
fast-action shooters online 
with your friends but can't hit 
the broad side of a barn with 
a railgun, Valve Software may 
have just the thing. Team 
Fortress 2, the sequel to a free 
Quake mod (gamespeakfor 
"add-on"), is based on team 
play. Not all the squad mem¬ 
bers, however, need to be 


crack shots. In fact, some play¬ 
ers don't carry weapons at all. 



I'm hit! Medic! 


Based on a stylized World 
War II motif, the game has 
plenty of gunplay for diehards, 
but it also lets players choose 
noncombat classes like engi¬ 
neer, medic, and spy. But if 
you're worried about being 
left out in right field, relax. 

The game's various scenarios 
- storm the beach, rescue the 
scientist, et cetera - require 
the use of noncombatant 
troops to win. - Chris Charla 

Release: summer, Sierra 
Studios:+1 (425) 746 5771. 


README 

ON THE BOOKSHELVES OF THE DIGERATI 



MARYANN BYRNES 

president and CEO, Corsair 
Communications. 

A Man in Full, by Tom 
Wolfe. "A good writer lets 
you get to know people. 
This book is a mockery of 
those who take the wrong 
things seriously. In the story, 
a real estate mogul loses his 
fortune and, not wanting to 
cut back on personal spend¬ 
ing, cuts back on business 
expenses, which causes 
another guy to lose his job 
and subsequently end up in 
jail. You never want to read 
a Tom Wolfe book and rec¬ 
ognize yourself as the main 
character." 


LARRY PAGE 

CEO, Google Inc. 
Humanscape, by Stephen 
Kaplan and Rachel 
Kaplan. "This book is a 
collection of papers on pre¬ 
ferred environment. When 
the density of people gets 
too high, people get more 
aggressive. It's an adaptive 
behavior. But you don't 
think about that in terms 
of where you want to be in 
your own life. I've always 
wanted to be in the thick of 
things, so I live downtown 
in Palo Alto. I'm beginning 
to rethink that a bit. Maybe 
I'd be more relaxed if I were 
someplace more rural." 


SVEN MICHAEL DAVISON 

author, Blockbuster. 

All the Pretty Horses, by 
Cormac McCarthy. "At 

first I wanted to take a big 
old red pen, mark up this 
book, and send it back to 
McCarthy. He has no gram¬ 
mar, no punctuation, noth¬ 
ing. But around page 12, 

I started feeling a rhythm. 

It reads like poetry. He will 
say something like'blood- 
red sunset'three times on 
a page, but he's getting to 
a point.The book is about 
retribution. In the end, jus¬ 
tice is served, and the main 
character gets what he went 
after-except for the girl. 
He doesn't get the girl." 


RED BURNS 

chair, NYU Interactive Tele¬ 
communications Program. 
War and Peace, Leo Tol¬ 
stoy. "This is the third time 
I've read this book, and each 
time it was a whole differ¬ 
ent experience. It takes place 
in the 1800s and describes 
the story of Napoleon and 
Russia. I was interested in 
strategy. Everybody has the 
same technology. But what's 
going to make the differ¬ 
ence is the imagination that 
the people bring to that 
technology. Until people 
learn how to have comput¬ 
ers serve their idiosyncratic 
behavior, we aren't going to 
see anything." 
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Out of Africa 



The Name Game 


Y ou worked out your busi¬ 
ness strategy. You picked 
just the right name, developed 
a Web site, and registered your 
URL with the search engines. 
Unbeknownst to you, though, 
every time a potential cus¬ 
tomer does a keyword search 
on your chosen moniker, a 
flashy banner advertisement 
for the competition pops up. 
Coincidence? Of course not. 
Someone has paid for this 
devious arrangement. 

Don't bother calling your 
lawyer - it's perfectly legal. 



Brand buyer beware. 

But at least now there's a tool 
for surveying the damage.The 
Bannerstake site shows the 
ads that appear when users 
look you up, displaying results 
from major search engines. 

Bannerstake is provided 
free by Thomson & Thomson, 
a trademark and copyright 
research firm. And because 
the search engines serve dif¬ 
ferent ads based on time of 
day, check back later for more 
brand vampires. - Josh Lucas 


Bannerstake: free. Thomson 
& Thomson: www.thomson 
-thomson.com. 


Hands-Free Home Access 

I haven’t used a key to open or lock my car since purchasing my 
Acura sedan, which came with a remote that performs those func¬ 
tions (it also opens the trunk!). This simple and practical technology 
makes life easier when hands and arms are occupied with groceries, 
bulky gym bags, and kids (although I’m only guessing with the latter). 
But all that convenience, all those wonderful milliseconds of saved 
time, were negated each time I approached the house. Sure, I got in 
and out of the car relatively hands-free, but I had to set down the 
groceries and insert the proper key to unlock the front door. 

It would seem like the most obvious and intuitive leap to translate 
this remote technology from cars to the home, but it’s taken a sur¬ 
prisingly long time for someone to put a product on the market. 

I’m not overly mechanical, so it’s a relief that installation of Free¬ 
hand (which requires only a Phillips-head screwdriver) is simple - 



A secure remote control for your front door. 

maybe a half hour to pop out the old doorknob and insert this one. 


It’s definitely quicker and safer than fumbling with keys - I imag¬ 
ine that if I were ever chased by a hatchet-wielding psychopath, 

I could avoid the cliche scene where I couldn’t find the right key 
to open the door. The remote has four buttons: one to lock, one 
to unlock, and two for garage doors (though Freehand is compatible 
only with the Genie Intellicode and Overhead Door CodeDodger). 
Because it’s battery operated, the setup, which comes with backup 
keys, won’t go dead in a power outage, and it uses “rolling code” 
technology, not a fixed code, making it difficult for someone else to 
open your door. 

Now that I’ve got Freehand locking and unlocking my house - and 
my garage as soon as I change to a compatible system - I want a 
remote control for every facet of my life. - Chris Rubin 
Freehand: $149.95. Keyless DoorLock Company: (888) 919 3311, www.freehandlock.com. 


S ince 1909, when W. E. B. DuBois first proposed 
a reference book to do justice to the African 
diaspora in all its multiplicities - geographical, 
political, cultural, and historical - attempts to 
realize his goal have come up short. Now, an 
alliance between two Harvard professors and 
Microsoft has given birth to Encarta Africana, 
an intricately detailed CD-ROM that brings text, 
sound, and images together in a kinetic mix. 

Africana's strength is its broad coverage - more 
than 3,000 articles span the range from flora and 
fauna to civil rights activist Fannie Lou Hamer 
and ironfisted former Ugandan ruler Idi Amin. 
"The volume of knowledge generated in the last 
30 years alone has been incredible," explains 
Kwame Anthony Appiah, who along with fellow 
Harvard scholar Henry Louis Gates Jr. edited the 
disc."lt has reshaped the project in a way that 
makes sense today rather than how DuBois saw 
it at the beginning of the century." 

The CD-ROM's video clips and hyperlinked 



The story of a continent that reaches around the world. 

texts present the African diaspora as a diverse 
cultural continuum that bridges geographic 
and temporal borders. In Africana's most com¬ 
pelling section, the slavery market's Middle 
Passage receives powerful treatment, with visual 
depictions of when slaves were captured, where 
they came from, how they were taken across the 
Atlantic, and which countries were responsible 
for the atrocities. Virtual tours offer panoramic 
views of selected spots in the old and new 
African worlds, from the temples at Medinet 
Habu, Egypt, to modern-day 125th Street in 
Harlem. 

Encarta Africana is the most comprehensive 
and accessible reference work ever compiled on 
the history of Africa. (A print version from Perseus 
Books is forthcoming this fall.) It may well be the 
work that finally fulfills DuBois' long-deferred 
dream and, in turn, educates the next generation 
of world citizens. - Jon Caramanica 

Encarta Africana: $69.95. Microsoft: (877) 362 2374, encarta 
.msn.com/africana. 
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Mutant Killing 
Spree 

T urok was just a tired old 
comic-book series when 
videogame publisher Acclaim 
bought the rights to the fran¬ 
chise. But when the game hit 
i n 1997, Turok: Dinosaur Hunter 
turned out to be: 1) a Quake 
killer; 2) the best third-party 
title for Nintendo 64; and 3) 
chock-full of wicked foes. 

I'm pleased to report that 
Turok2 is the ultimate gun- 
toting, Native American-star- 
ring, mutant-slaying epic. 

Every aspect of Turok has been 
maxed out: smarter enemies, 
brain-melting graphics, and 



72: Try the skull soup. 

full-on, four-player mayhem. 

Key features include titillat¬ 
ing new gear like the cerebral 
bore - after you throw it at 
an enemy, it latches to their 
head, does some drilling, and 

- presto! - skull soup. Some 
foes now travel in packs with 
a leader and subordinates. Fail 
to locate the alpha member 
and you will pay the price. 

Turok 2 has affected me 
deeply. I just wish people at 
work would chill out about 
my headdress and loincloth. 

- Scott Taves 

Turok 2: Seeds of Evil for Nin¬ 
tendo 64 and PC: $49-60. 
Acclaim Entertainment: 
www.acclaim.net. 


Larger Than Life 


T o most people, the phrase “Lambda House” probably conjures 
visions of fraternities, sororities, and other things Greek on campus. 
If you were active on the pre-Web Internet, however, the phrase would 
more likely bring to mind something entirely different: LambdaMOO, 
the sprawling, text-based, multiuser “game” that, for a time, lived on a 
Xerox PARC server. Anyone looking for new dirt on this oldest, biggest, 
and wildest of cyberhouse parties should pick up Julian Dibbell’s new 


book My Tiny Life , a keen analysis-cum-memoir not only of an Internet 
legend but of the blur between virtual and real that so often accompa¬ 
nies online life. 

Dibbell, who broke the famed 1993 Village Voice “A Rape in Cyber¬ 
space” story, subsequently began documenting what he hoped would 
be a 30-hour-per-week existence in this MOO (or multiuser object- 
oriented dimension). Although the book is subtitled Crime and Pas¬ 
sion in a Virtual World , it’s as much concerned with the physical 
world as with one that can be abandoned simply by typing Quit. His 
heartfelt tale recounts, with the intrigue of a gathering storm, the 
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Dibbell finds he can't shake sexual snafus just by logging on. 


topsy-turvy, tricky ways online experience can mold flesh and blood: 
The book’s main thread maps the ups and downs in his love life. 
When he confesses, “I’d traded every shot I’d ever had at real love for 
fantasies of one kind or another,” you know that tinysex, as trysts on 
LambdaMOO were called, could really do him in. True to the book’s 
subtitle, he also covers more bureaucratic topics like MOO war - one 
fought because a “player could take its clothes off” - as well as eco¬ 
nomic theory - “Wasn’t money itself a kind of virtual reality?” 

But the real story is his emotional life, and the second half of the 
book carries this theme forward with a momentum normally reserved 
for dramatic unfoldings in the best fiction. The first half is not as mov¬ 
ing, however, and it would be unfortunate if Dibbell lost impatient 
readers who feel the rape story, which opens the book, is old news 
or who are weary of Borges-inspired online theory. Readers should 
tread onward, however, because Dibbell’s true confessions amass 
steady power, revealing overlaps between VR and RL that, ultimately, 
make a miniature life seem much larger. - J. Schulz 


My Tiny Life: Crime and Passion in a Virtual World, by Julian Dibbell: $14.95. Owl Books: 
(888) 330 8477. 
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Great stuff - tested and approved in our top-secret labs. 



Computer Speakers 

First Class: 

Monsoon MM-1000 

These radically flat Sonigistix speakers create a 
one-person audio environment with smooth yet 
tightly focused sound. The range of sound is good, 
though you may want to switch on the bass boost 
for rock and roll. The MM-1000 also comes with 
a quality amplifier/subwoofer that fits under the 
desk; the speakers themselves take up negligible 
space on a desktop. 

Monsoon MM-1000: $229. Sonigistix: (877) 722 8346, 
www.monsoonpower.com. 

Business Class: 

ADA70 Digital PowerCube 

Altec Lansing's speakers give you an enjoyable 
experience without astronomical cost - they even 
offer USB as well as analog connections. Bass, 
treble, and volume buttons on one of the satellite 
units and color-coded plugs make for an effortless 
setup. PowerCube sounds great pumping out every¬ 
thing from Elisabeth Schwarzkopf to Lou Reed. 

ADA70 Digital PowerCube: $149.95. Altec Lansing 
Technologies: +1 (717) 296 4434, www.altecmm.com. 

Coach: 

PCWorks 

For a mere $70, this compact audio system delivers 
the kind of sound quality normally associated with 
high-end stereo units. PCWorks also comes with 
nice extras, such as speaker stands, hook-and-loop 
fasteners to mount the 3-inch satellite cubes to 
the side of your monitor, and a tethered volume 
control. The bass unit is even small enough to sit 
on your desktop. 

PCWorks: $69.99. Cambridge SoundWorks: 

+1 (617) 332 5936, www.hifi.com. 
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Designer Diaper Bags 

First Class: 


Sport Motorcycles 

First Class: 

Bimota SB8R 

This stunningly sculpted machine from Italy's 
leading motorcycle boutique mates the world's 
first hybrid aluminum and carbon fiber produc¬ 
tion frame to a well-massaged, 996-cc V-Twin 
Suzuki engine. This Bimota is rolling artwork - 
at once eye candy and serious sporting machine. 


1 


Baby Bag Medium Shopper 

New parenthood may crimp your sleep schedule, 
but don't let it cramp your style. Kate Spade's ele¬ 
gant designer-label diaper bag has the newborn 
coo of top-notch materials and unvarnished beauty. 
Exterior end pockets are convenient for bottle 
storage, and classic styling helps the sack go 
straight from birthday party to dinner party with¬ 
out a hiccup. 

Baby Bag Medium Shopper: $180. Kate Spade: 

+1 (212) 274 1991. 


Bimota SB8R: $23,595. Motopoint: +1 (412) 782 6191, 
www.bimota.it. 


Business Class: 



GSX1300R Hayabusa 

Vehicular speed junkies can feed their high-velocity 
habit with Suzuki's Hayabusa. Taking its name from 
Japan's swiftest indigenous bird, this 1,298-cc missile 
of a motorcycle was engineered from the wheels 
up to slice effortlessly through the current 180-mph 
speed barrier with aerodynamic efficiency and 
rocket-ship power. Its goal: to be the world's fastest 
street bike. 


Diaper Space 

Kenneth Cole's backpack-style bag is the perfect 
amalgam of fashion and utility, tricked out with 
nylon bottle holder, changing pad, and wipes 
pouch. The sack's huge main compartment can be 
secretly yet conveniently accessed through a clever 
zipper up the back, allowing you to produce fresh 
nappies with minimal sleight of hand. 

Diaper Space: $80. Kenneth Cole: (800) 536 2653, 

+1 (212) 265 1500. 


GSX1300R Hayabusa: $10,499. Suzuki: (800) 828 7433, 
www.suzukicycles. com. 


Coach: 


YZF-R6 

In a class where small is good and light is best, 
Yamaha's R6 has pushed 600-cc contenders to the 
next level of performance. The inline four-cylinder 
motor revs to an unheard-of 15,500 rpm and reaches 
120 horsepower, and it's wrapped in a svelte alu¬ 
minum chassis with first-rate suspension. This 
groundbreaking bike is a canyon carver's dream. 


YZF-R6: $7,999. Yamaha: (800) 889 2624, www.yamaha 
-motor.com. 


J 


Coach: 



— All Terrain Changing Kit 

Dad Gear's bottom line is to create designs that 
are decidedly masculine and tough, and it has put 
together an exceptional family of well-thought- 
out, multipocketed bags. The All Terrain Changing 
Kit is a bare-bones folio that unfolds into a chang¬ 
ing pad with pockets for diapers, wipes, and creams. 
Picture a laptop case with room for accessories. 


All Terrain Changing Kit: $19.95. Dad Gear: (888) 847 
7008,+1 (323)225 1267 , www.dadgear.com. 
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www.agfahome.com/ephoto 


Agfa’s new ePhoto® CL30 digital camera gives you clear, 
sharp pictures with up to 1.5 million pixels of resolution. 
While the new ePhoto CL50 gives you photo-quality 
images with over 1.9 megapixels. 


And neither gives you a headache from learning how 
to use it. If you know how to use a traditional camera, 
you’ll be shooting in practically no time. The software 
makes downloading and using pictures easy, too. 


The hardest part may be choosing which one to buy. 

At $399* the point-and-shoot ePhoto CL30 has an 
optical viewfinder and LCD screen. Filter and lens support. 
And fast downloads with USB. 


The $799* ePhoto CL50 gives you SLR-type automatic 
and manual settings. Built-in flash or sync to external. 
3x optical zoom. High-speed burst mode. Plus up to ten 
seconds of audio recording with every shot. 


Try them out at your nearest dealer. And spend your 
time taking pictures. Instead of learning how. 


AGFA^ 


Agfa MSRP 4/99 ©1999 Agfa Corporation. AGFA and the Agfa rhombus are registered trademarks of Agfa-Gevaert AG. 
All other trademarks and registered trademarks are property of their respective owners. 


Learning curve, zilch. 









7200 RPM performance 






It takes a new class 


______ of hard drive as well. The 7200 RPM WD Expert " family from Western Digital leaves conventional 

5400 RPM drives far behind—operating 20 percent faster on average, according to Winbench benchmark 

tests. 1 You also get the enhanced performance and data integrity of the new UltraATA/66 interface. As well 

‘ I / 5 \\ ^ '* *[''*• \'*£ <y’ ^}h l '/ 

as Data Lifeguard™— WD’s exclusive automatic defect detection, isolation and repair technology. So your drive 


discover just how fast your PC can really move, www.westerndigital.com 


Western 

Digital 
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Benevolence 




What, Me Pay Taxes? 

Maybe it’s just guilt over making too much money too fast, or a lack of confidence 
in the government’s ability to spend wisely on the less fortunate, but whatever the 
cause, a philanthropic urge is seizing Silicon Valley’s youthful millionaires. And, in 
typical Valley fashion, they’re giving it away in a manner that benefits themselves, 
through financial vehicles called charitable remainder trusts, aka CRTs. 

It happens like this: Employee number 10 at internetstartup.com strikes it rich 
by getting a boatload of stock for pennies on the dollar. Faced with the unpleasant 
prospect of cutting a check to the IRS for up to 45 percent of the spoils, the wily 
employee - call him Brad - puts the stock in his newly formed charitable trust. 
He immediately gets a tax deduction equal to the present value of his ultimate gift. 
The charity, on the other hand, won’t see a dime until Brad dies. 

If Brad doesn’t like his firm’s prospects, or wants to diversify, he can sell the highly 
appreciated stock within the trust and pay no taxes on the gain. If he reinvests it 


★ 

★ 

★ 

★ 

★ 



★ 

★ 

★ 

★ 
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Charitable remainder trusts help you seize control of your social capital. 


wisely he can lean back and watch the trust grow, tax free. Brad can even pay him¬ 
self for his generosity: The trust can generate a yearly income - say 5 percent of its 
assets. And since the dollars that went in weren’t taxed, the income can be substantial. 

Complex tax strategies aren’t the only reason for the CRT trend - after all, efforts 
to soften the tax man’s bite have been around since, well, taxes. CRTs are also a way 
to, in ’90s-speak, “take control of your social capital.” In other words, the donors, 
not Congress, determine which organizations should receive the cash, according to 
what is important to them. They can use their money to support Planned Parenthood 
or their alma mater, instead of propping up a doomed Social Security system or 
funding nuclear subs. Donors can also change which charities they give the money 
to, as long as a qualified 501(c)3 charity gets at least 10 percent of the loot in the end. 
To get an idea of how pervasive this trend has become, cruise through the insider 
sales filings (SEC form 144) on Yahoo! Finance and look for CRTs unloading shares. 
- Jeffery Wardell 
Yahoo! Finance: biz.yahoo.com/t. 


Investment Ideas 

Eurogold, Eurotrash 

Imagine if US funds had to divvy up their port¬ 
folios proportionally by state. Washington State 
is relatively small, so fund managers might not 
be able to put more than 2 percent of their 
assets into Microsoft. Throw out the restrictions 
and Microsoft would suddenly be in much high¬ 
er demand, sending its stock price soaring. 

It sounds absurd, but that's pretty much the 
situation European index funds are in now. Until 
this year, most Eurofunds treated each country 
as a separate market representing a portion of 
the overall Europicture. 

With the advent of a single currency and a 
single market,"national indices have no meaning 
anymore/ 7 says Nicolas Motelay, head of Euro¬ 
pean derivatives at Exane, in New York. So a lot 
of managers are looking at stocks by industry 
rather than geography, which means funds are 
shuffling assets - and savvy individuals can ride 
the coattails. 

Take Finland. Sizewise, it's a slim slice of the 
European pie, so until recently a lot of funds 
simply couldn't own much Finnish stock. But 
Finland is also home to some killer companies. 
"Let's say you were investing in France and 
there's a shitty mobile-phone company. Now 
suddenly you can buy Nokia," Motelay explains. 
"So you dump the French loser and buy the 
Finnish winner." 

Motelay thinks stocks of big, outstanding 
companies in smaller countries stand to benefit 
most. Other winners may be industry leaders 
like Germany's SAP, which have been underval¬ 
ued in their home markets. The flip side: Stocks 
that were smaller components of the old national 
indices (like France's Bic) could get dropped like 
day-old pommes frites. - Steve Bodow 



Winners 





Nokia 

Finland 

Wireless 

BASF 

Germany 

Chemicals 

Telefonica 

Spain 

Telecom 

SAP 

Germany 

Software 

Company 

Country 

Industry 

Bic* 

France 

Consumer goods 

KPN 

Netherlands 

Telecom 

Karstadt* 

Germany 

Retail 

Renault* 

France 

Automotive 



*Not traded on US exchanges. 
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NEW MONEY 


“No one would remember the Good Samaritan 


Corporate Debt 

Bonds: Shaken and Stirred 

Daytraders sick of trading AMZN, DELL, and 
YHOO over and over again may soon have a 
new world to conquer: the $2.4 trillion-a-year 
corporate bond market. 

Traditionally, individual investors have 
been effectively excluded from participating 
directly in this lucrative market. Since bonds 
don't trade very often (many people buy 
them for the security of a guaranteed rate of 
return), getting a price quote can be tough. 
Brokers and institutional buyers assess a 
bond's market value the old-fashioned way 

- by calling traders and estimating best bid 
and offer prices. 

Now that's changing. At the end of last 
month, two bond powerhouses - GovPX, 
a real-time electronic T-bill system, and the 
Bond Market Association, a trade group 

- launched an electronic system to report 
prices for corporate bond transactions. 

The duo also plans to make prices avail¬ 
able through news services like Bloomberg 
and Dow Jones. Initially the system will list 
only the most actively traded issues, partly 
because only 4 percent of the roughly 300,000 
corporate issues trade in a given year. 

Can Internet daytrading of corporate 
bonds be far off? The pros certainly hope not; 
many claim that even with immediate price 
information, the vast majority of individual 
investors will continue to rely on brokers to 
recommend and buy bonds for them because 
of the time and energy required to investi¬ 
gate a company and its creditworthiness. 
Perhaps, but as the stock market has proven, 
folks are willing to do their homework if 
there's money to be minted. 

"I truly believe that you need the human 
factor in this business," says one Wall Street 
bond trader, a tad defensively. "Greater 
individual control is going to take a while. 
Hopefully, I'm retired by then." 

- Heather Bourbeau 
GovPX: www.govpx.com, 

The Bond Market Association: 
www.investinginbonds.com. 


if he’d only had good intentions. He had money as well ■ 


The Wired Index 


1996 1 1997 1998 1999 



The Wired Index tracks 40 public companies selected by editors of Wired to serve as a bellwether for the new economy. For a complete description and the latest results, see stocks.wired.com. 
Some of the companies in the Wired Index may have an advertising relationship with Wired. Readers who use this information for investment-related decisions do so at their own risk. 


The Wired Investment Portfolio 


Decidedly Un-PC 

Don’t you love being ahead of the curve? With 
everyone suddenly worried about a slowdown 
in PC sales, the portfolio - heavy on telecom 
infrastructure, Net content, and health care - 
looks to be in just the right place. 

But Pm selling 2,000 AOL shares to address a 
potential overweighting in Net content, and the 
entire stake in Ciena (up 23 percent) because I 


believe more strongly in competitor Lucent. 

With the beefed-up war chest, Pm buying 
5,000 shares of Nextel. The cell phone company 
sold off part of its hardware infrastructure to 
focus on its core service business. And Craig 
McCaw’s involvement tells me the company 
will be an ever growing presence in wireless. 

- Jeffery Wardell (jwardell@hamquist.com) 


Company 

Primary Business 

Symbol 

Shares 

Last Trade 3/1 

Current Value 

A Since Purchase 1 

HOLDING 

Abbott Labs 

Pharmaceuticals 

ABT 

2,500 

45 % 

114,844 

0% 

America Online 

Online services 

AOL 

6,000 

89%, 

537,375 

+251% 

Cisco Systems 

Network hw/sw 

CSCO 

4,500 

99% 

447,469 

+147% 

Federal Express 

Freight delivery 

FDX 

1,250 

93 % 

117,266 

8% 

Guidant 

Medical devices 

Gdt 

2,500 

56% 

140,313 

- 4% 

Lucent Technologies 

Telecom eqpt 

LU 

2,000 

102 Vs 

205,750 

+ 56% 

Microsoft 

Software 

MSFT 

2,000 

151 3 / 4 

303,500 

+ 81 % 

MMC Networks 

Microchips 

MMCN 

15,000 

14 

210,000 

- 22% 

PeopleSoft 

Enterprise sw 

PSFT 

4,000 

18 % 

75,000 

- 42 % 

Pfizer 

Pharmaceuticals 

PFE 

1,500 

13% . 

199,688 

+ 35 % 

Pilot Network 

Net security 

PILT 

7,500 

8% 

60,469 

- 38% 

SELLING 

America Online 

Online services 

AOL 

2,000 

89 % _ 

179,125 

+251 % 

Ciena 

Optical networking 

CIEN 

5,000 

26% " 

134,063 

+ 23 % 

BUYING 

Nextel 

Cellular provider 

NXTL 

5,000 

29% 

147,188 


Cash $567,187 

Portfolio Value 3/1 


$3,126,049 





Portfolio Value 2/1 


$3,259,594 





One-Month Portfolio Performance - 4.10% 

Russell 2000 Index 

- 7.44% 


Legend:This fund started with $1 million on December 1,1994. Profits and losses are reflected monthly, with profits reinvested in the fund or in new stocks. 

The Wired Investment Portfolio (formerly TWIT$) is a model established by Wired, not an officially traded portfolio. Jeffery Wardell is a senior vice president in Executive Financial Services at Hambrecht & 
Quist LLC and may have a personal interest in stocks listed in the WIP.The opinions expressed herein are those of the author and not necessarily those of H&Q's research department. H&Q has not verified the 
information contained in this article and does not make any representations as to its accuracy and completeness. Wired readers who use this information for investment decisions do so at their own risk. 
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IF YOUR BUSINESS' NEEDS EXCEED 
THAT OF YOUR INTERNET SERVICE, THERE ARE 
ALWAYS OTHER WAYS OF COMMUNICATING. 


If you sometimes feel that your Internet service is taking you for a rough ride, 
it's time you found a provider with the capacity you need, like UUNET,®an 
MCI WorldCom m Company. We know you depend on the Internet to communicate 
with customers and business partners more each day. That's why we built 
the world's highest capacity, most expansive and reliable IP network, 
so you can depend on the Internet to do business. Businesses in over 70 
countries and six continents depend on us. You should too, because we're the 
provider you'll never outgrow. So call 1 800 874 5156 or visit us at www.info.uu.net. 
UUNET. We'll guarantee you thoroughbred service from a real workhorse. 


UUNET 

An MCI WorldCom Company 


W O R 


INTERN E 


C O M M UN I C AT I O N 


C O M P A N 


U.S.: +703 206 5600 Canada: 1 888 242 0653 © 1999 UUNET Technologies, Inc., a subsidiary of MCI WorldCom, Inc. All rights reserved. The UUNET logo is a trademark 



G Force 

◄ 135 phantoms in his head by believing 
in them. 

Have a look at Stephen J. Sansweet’s Star 
Wars Encyclopedia , a compendium of the 
saga’s first cycle, with enough critters to 
deep-six a fleet of Noah’s arks - elaborate 
civilizations that only lurked in the wings 
of the movies, but took center stage in the 
scores of authorized novels, comic books, 
and CD-ROMs that used the films as their 
point of departure. (“Though the durkii is 
normally a docile beast, it can become a rag¬ 
ing monster due to the discomfort caused by 
kleex infestation.”) 

Surprisingly, says animation director Rob 
Coleman, there was no printed bible of deep 
background provided to the animators who 
articulated the movements and mannerisms 
of characters like Jar Jar and Watto, the pot¬ 
bellied junk peddler who utters one of the 
film’s indelible catchphrases. To develop the 
personalities of these characters, the anima¬ 
tors would ask each other questions a direc¬ 
tor might put to an actor getting into a role: 


What are Watto’s favorite foods? Has he ever 
seen a Jedi before? Then, as Coleman sat 
beside Lucas in England during filming, the 
two of them riffed for hours while shots were 
set up and broken down. (Lucas has worked 
in England for years because he likes the 
British crews, and there’s an old airplane 
factory at Leavesden Studios so vast he can 
put nine stages under one roof.) 

“With George, it’s not just, 'Let’s build a 
building with an arch in the middle of it,’ ” 
Coleman explains. “Inside each of those 
worlds, it’s like a Mandelbrot. You think you’re 
going to get to the bottom detail, but then 
George will tell you about the propulsion 
system on the submarine that you see in only 
four shots, and the symbiotic relationships 
the Gungans have with their aquatic friends. 
It’s not even like he thinks about it - it just 
comes out of him. He can create vast worlds, 
and then go down to the minutiae on every¬ 
thing. That’s why he could tell me whether 


Jar Jar would look at something or not.” Cole¬ 
man would bear this information back to his 
team of animators, whose collective effort 
gave birth to the “actors” behind the photo¬ 
realistic surfaces designed in the machines. 

The animators ended up wrestling with 
all sorts of actorly difficulties, such as how 
to avoid CG portrayals that depend on exag¬ 
gerated, iconic actions, the overbroad man¬ 
nerisms of silent-film acting and vaudeville. 
Yet even drawing a bead on a character’s 
core - the demeanor of Watto, says Coleman, 
was based on Alec Guinness’s Fagin in Oliver 
Twist - is not enough. 

One of the hardest things about making 
leading CG characters look real is getting 
them to do nothing convincingly. When Jar 
Jar was speaking or moving around, you 
bought it, Coleman says, but when the gan¬ 
gling saurian had no bit of business to per¬ 
form, or was supposed to be merely thinking, 
he at first looked awkward. To remedy this, 
Coleman studied how actors like Laurence 
Olivier and Jimmy Stewart communicated 
presence and attention between their lines: 

“What did Stewart do when he was listening 


to Grace Kelly in Rear Window ? What was 
going over his face? What were the muscles 
in his mouth doing? What were his eyebrows 
doing? As soon as I focused my animators on 
this, the characters came to life.” 

T he distinctive thumbprint of life is all 
over the synthetic landscapes and faces 
of The Phantom Menace. The creatures of 
Naboo, Tatooine, and Coruscant designed by 
Terryl Whitlatch are informed by a zoologist’s 
knowledge of how a hipbone would connect 
to a thighbone in ecosystems dominated by 
water or sand. The lines of the Neimoidian 
battle ships raise hackles by echoing the 
forms of threatening animals. Even Queen 
Amidala’s jewelry has DNA in its heritage, 
inspired by Art Nouveau baubles that were 
themselves fashioned after twining tendrils 
and leaves. 

Doug Chiang nailed the job as the film’s 
concept designer when he submitted some of 


his own personal portfolio along with sketches 
derived from Ralph McQuarrie’s original 
conceptions for the first trilogy. In that batch 
of designs were drawings that melded hard¬ 
ware with forms inspired by wildlife painters 
like Robert Bateman and Raymond Harris- 
Ching: machines that were half alive, such as 
the Gungan submarine propelled by squid¬ 
like tentacles, which appears in the him. 

Phantom Menace's most dazzling invention 

- the Gungans’ underwater metropolis - would 
have been impossible to bring to the screen 
without technology. Yet it could just as easily 
have grown organically where the Jedi first 
swim into it, a city of incandescent bubbles 
suspended in vines that look like they sprouted 
from the floor of the ocean of Naboo. 

In the original Star Wars trilogy, the visual 
lexicon of life, with its muted colors and 
rounded, irregular shapes, was allotted mostly 
to the good guys. Leia Organa in her honey- 
bun do, fuzzy Yoda in his swamp, and Ewoks 
hosting hippie hoedowns in the trees, versus 
the Emperor’s bureaucrats and hit-men, 
goose-stepping through an angular world of 
black and white. 

Lucas at midlife is more comfortable with 
presenting a morally complicated world, and 
the palette of his imagination reflects that. For 
the first chapter of the saga of Anakin Skywalk- 
er’s fall and eventual redemption - the story 
of a boy who grew up to be a machine called 
Darth Vader, and at last became a man again 

- the relationships between good and evil are 
more complex, and so is the division of forms. 

The director has reached a rung of mastery 
where the organic and the technological are 
equally responsive to the force of his imagina¬ 
tion. As our computers learn to speak and see, 
and the tiny labors of our anatomy are out¬ 
sourced to machines, those distinctions are 
blurring on both sides of the movie screen. 

What has remained constant is Lucas’s 
commitment to presenting a seamlessly real¬ 
ized fantasy given weight by the particulars 
of human error. In the world of his imagina¬ 
tion, people don’t always hit the target; they 
spill coffee on the robots, may take years to 
recognize their own father, and have to dis¬ 
cipline themselves to avoid the pitfalls of 
despair and greed. The streaks of fuel run¬ 
ning down from the gas-caps of the battle 
droids do as much to bring his vision alive 
in our minds as a roomful of SGIs. 

It’s our world, but elsewhere. ■ ■ ■ 


Lucas at midlife is more comfortable with 

a morally ambiguous world, and the palette of 
his imagination reflects that. 
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Open Season 

◄ 143 of the consumer desktop from Microsoft, 
or whether Joe User has any interest in muck¬ 
ing about with source code, miss the deeper, 
essential revelation delivered by the open-source 
phenomenon - the decentralization of talent and 
of economic power. Code as commodity, wide¬ 
spread access to tools and infrastructure, institu¬ 
tionalized collaboration via the Net - all these 
factors allow the individual or enterprise to shed 
unnecessary baggage that drags against entre¬ 
preneurial acceleration. 

The combination of good software and mes¬ 
sianic faith - the Internet's fabled "gift economy" 
- that spawned the technocultural phenomenon 
of free software in the '80s has today morphed 
into both a business strategy and a way of life. 

In the mid-'90s, the explosion of commerce and 
mainstream attention that overwhelmed the 
Net obscured the workings of the gift economy; 
some observers even pronounced it dead - a 
nice experiment while it lasted, but not the kind 
of robust business model that could scale up to 
take into account the needs of hundreds of mil¬ 
lions of users. But open source is now giving the 
skeptics pause. Not only are open-source pro¬ 
grams still the bedrock of the Internet's infra¬ 
structure, they are also integral to the operation 
of huge Web sites like Yahoo! and Amazon, and 
are increasingly popular for deployment in mis¬ 
sion-critical corporate computing tasks. 

The emergence of the open-source Apache 
Web server program as the market leader in 
April 1996, Netscape's decision in early 1998 to 
release the source code to the Navigator Web 
browser, and, all along, the steadily rising profile 
of Linux have sent shock waves rippling through 
the commercial-software marketplace.The 
gift economy suddenly appears to be stronger 
than ever. 

If Linus Torvalds had, after all, passed around 
his hat at the Stanford Faculty Club that eve¬ 
ning, it would no doubt have returned filled 
with cash - or, even more likely, with multiple 
job offers. He needs neither, of course - that's 
one reason the joke was funny. But he would 
have been rewarded anyway, because what 
he has contributed for free has such immense 
value. He, and all the rest of the open-source 
hackers, have proven that software entrepre¬ 
neurs don't have to spend their lives guarding 
the crown jewels against the depredations of 
interlopers.They can give their treasures away, 
and succeed. 


Free Enterprise 

◄ 151 because they tried it out on all their 
investors, and only one, who couldn't type, 
needed help.) With some clever software design 
under the hood, Cobalt created a Web-based 
user interface that made setup easy. Hardware 
configuration consists of plugging the box 
into an electrical outlet and connecting it to 
an Ethernet LAN. Everything else happens in 
a browser. 

In addition, though the typical user won't 
much care, Cobalt ships the full suite of develop¬ 
ment tools on every box, as well as the open- 
source code.The user interface is written in the 
Perl scripting language, which runs only in 
source form, so though this code is copyrighted 
and explicitly not open source, Cobalt has no 
alternative but to ship it as well. 

Yet this is not simply a perilous giveaway. By 
distributing all the individual software parts 
with its products, Cobalt is inviting value-added 
resellers to purchase its servers and customize 
them.Thinking Objects Software, for example, 
took advantage of the Qube's single, unpopu¬ 
lated PCI slot and stuck an ISDN card in it.The 
German company's in-house developers ported 
the card's drivers and some routing software to 
the Qube and created a user interface that inte¬ 
grated seamlessly with Cobalt's own. A buyer of 
such a system would never know that the Qube's 
newfound communications capabilities weren't 
built-in from the start.The spontaneous appear¬ 
ance of a value-added reseller (Cobalt only 
learned of Thinking Objects'enhancements post 
facto) couldn't have happened had the Cobalt 
Qube been less open."It was absolutely essential 
for the Qube to have value added by the chan¬ 
nel," says DeWitt."This was a very, very conscious 
strategy on our part." Over 70 percent of Cobalt's 
products are sold through VARs. 

But isn't giving away intellectual property to 
any and all comers corporate suicide? "Building 
a product that's this easy to use and this opti¬ 
mized for its purpose is not that easy," according 
to DeWitt."Our added value is in the middle lay¬ 
ers, between the kernel and the hardware plat¬ 
form, and between the OS and the application." 

ISPs were among the first to embrace Linux 
as a viable server operating system, and Cobalt's 
RaQ offers this market a polished alternative 
to the painstaking work of constructing servers 
themselves. As Cobalt's Mehra puts it,"The ISPs 
tell us,'It was fun the first few times,' but their 
focus is on managing customers and growing 


their companies.They're paying [us] for conve¬ 
nience, ease of use, and integration." 

DeWitt adds,"Open source allowed us to com¬ 
pete credibly against established companies, 
define a new market space, and open that mar¬ 
ket through new price points." 

By mid-February 1999, nearly a year after the 
launch of the Cobalt Qube, the privately held 
company won't talk about concrete figures or 
unit shipments. According to DeWitt, Cobalt sold 
"multiple thousands, soon to be tens of thou¬ 
sands" of units in its first 11V 2 months. At a mini¬ 
mum of $1,000 per box, that works out to a con¬ 
servative $10 million in revenue.The company 
has grown from 14 to 80 employees and hopes 
to be profitable before the end of this year. 

Cobalt's second-generation hardware, heralded 
by the arrival of the Qube 2, added more perfor¬ 
mance and included more extensive server capa¬ 
bilities, yet remained at the $999 introductory 
price of the original Qube."We intend to add 
more functionality at a constant price point," says 
DeWitt."That's the way this category is going to 
go for some time." 

Over the next 12 months. Cobalt aims to main¬ 
tain its pace of new product development - in 
most cases multiple products developed in par¬ 
allel. It's also eyeing an IPO and planning further 
international expansion. DeWitt's looking closely 
at Russia, China, and Japan."We have the oppor¬ 
tunity," he says,"to become a standard in mar¬ 
kets like Japan due to early investment there." 

Cobalt's founding trio is careful to point out 
that open source won't work for everyone, 
however. In other words, don't try this at home. 
"The model has demonstrated that it can evolve 
more quickly and with higher quality than the 
proprietary model in the Internet space, but not 
necessarily in other application spaces," says 
Mehra. DeWitt points out that"the road is already 
littered with open-source failures." Corel, which 
built a hardware division dedicated to produc¬ 
ing custom Linux machines, sold it off earlier 
this year. 

And DeWitt has all the perspective of a CEO 
staring at his bottom line. Despite the obvious 
successes of Cobalt's first year out of the gate, he 
tempers the euphoria that's spreading among 
open-source entrepreneurs thinking of taking 
their creations to market. 

"Open source is a great foundation, but you still 
have to build a solution that grows and defines a 
market," he says. After a year and a half, he's only 
begun."It's not hard to build a better mousetrap, 
but it is hard to build a business."# 
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Empire of the Son 

◄ 185 human touch. Todd Bonner, an 
employee as well as a friend, says Li is 
“constantly working, parallel processing, 
pushing things forward a little bit at a 
time. But he’s not a cold, calculating busi¬ 
nessman. There’s a strong element of com¬ 
passion. He’s very paternalistic and loyal 
to his people. He’s always asking, ‘What’s 
up? What do you need? How can I help?”’ 
Bonner’s hobby is flying airplanes. Once, 
for his birthday, Li bought him a vintage 
World War II fighter. 

Within three years, STAR appeared to be 
a smashing success. In the spring of 1993, 
the company had 45 million viewers in 11 
million homes and $300 million in adver¬ 
tising commitments from 360 advertisers. 
Its monthly listings guide was the largest- 
circulation English-language publication in 
Asia. The network’s impact was occasionally 
subtle but always profound. In India, the 



I he firstborn and the patriarch: Richard's 
brother Victor confers with Li Ka-shing. 


network provoked a national debate on pub¬ 
lic morals and Western cultural imperialism 
after millions began watching the daytime 
soap Santa Barbara , with its tales of busi¬ 
ness and sexual rivalries among some of 
California’s wealthiest families. One day 
Li fielded a call from an Indian politician 
in a remote area. Curiously, the man was 
not upset by the show’s torrid kissing scenes, 
which had prompted rabid newspaper edi¬ 
torials. Rather, this rural official, speaking 
on behalf of others in his region, was miffed 
that his constituents were reacting positively 
to the show’s opening shot: a sweeping heli¬ 
copter view of the palatial homes in the real 
Santa Barbara. 


“The pro-Communist, pro-subsidy-from- 
Russia politicians had been telling Indian 
voters outside of the big cities that Ameri¬ 
cans tell you these things actually happen, 
but they’re all lies, just stories!”’ Li tells me, 
bursting with pride. “But now the voters in 
rural India are asking questions: ‘Can you 
really simulate tens of hundreds of miles of 
house after house with swimming pools?’ 

It’s shocking to us, but they didn’t know.” 

In China, teenagers in Shanghai and Bei¬ 
jing, taking their cue from the newly avail¬ 
able MTV, tore their jeans and spiked their 
hair and took to the streets to break-dance. 

I ask Li about their rebelliousness. Having 
spent a fair amount of time with him by 
now, I expect a defensive answer, something 
designed to reassure Beijing’s leaders that 
break dancing is, after all, a far cry from 
circulating treasonous broadsides. Instead, 
surprisingly, Li takes a baby step toward the 
political. “It strengthened my belief,” he says, 
“that the global village will reduce misunder¬ 
standing and conflict in every way.” 

Yet for all its apparent success, STAR was 
losing money. While the company claimed 
total investment at $125 million over three 
years, most analysts guess the true figure was 
at least twice that, and say it probably lost 
close to $90 million a year. “It was a half- 
baked business model, and it’s still being 
baked,” says Kaushik Shridharani, a media 
analyst with Salomon Smith Barney in Hong 
Kong. “The point of STAR TV was there was 
a lot of money to be made, but that hasn’t 
happened yet.” 

Tensions frequently boiled over. A STAR 
story now fixed in legend has Li squaring 
off one day with Simon Murray, the immac¬ 
ulate Englishman who was then the manag¬ 
ing director of Hutchison Whampoa and one 
of K. S.’s trusted lieutenants. Incensed by 
something Murray said, Richard grabbed 
him by the lapels (so the story goes) and 
ordered, “Shut up!” After a stare-down that 
lasted several moments, Murray asked to be 
unhanded. Li describes the story as colorful 
but simply not true. But the myth was set: 
Richard Li had faced down the man who ran 
his own father’s company, and won. 

Today, Murray, who has a seat on Li’s com¬ 
pany’s board of directors, recalls the mythic 
incident with a laugh. “We had our mom¬ 
ents a little bit, but it wasn’t ‘Showdown at 
the OK Corral,’ ” he says. “When Richard was 


young he was quite a precocious, bouncy 
guy, jubilant and inclined to be excitable on 
occasion. He had too much enthusiasm and 
energy.” 

Murray says Li Ka-shing indulged his 
younger son. “K. S. was like a father who just 
shrugs,” he says. But the family pressure was 
undoubtedly fierce. Richard had to contend 
with regular visits from older colleagues 
and family friends bearing a message: Give 
up on the whole silly idea of pan-Asian satel¬ 
lite TV - the sooner the better. “Very senior 
people, much older executives, seasoned 
managers, would seek me out usually at 
night or at some social function - find me 
at the end of an 18-hour day when I could 
barely keep my eyes open - and explain in 
great detail all the reasons why STAR would 
never work,” Li says. “They said it would 
lose money and hurt my career. I had many 
sleepless nights.” 

Li finally opted to sell, negotiating the 
final portion of the $950.5 million sale by 
himself with Rupert Murdoch and his law¬ 
yers aboard the media titan’s Mediterranean 
yacht. Li has said he came to believe that his 
fiduciary responsibility to Hutchison Wham¬ 
poa required him to sell his pan-Asian 
satellite empire. But friends and colleagues 
contend that the sale of STAR had little to 
do with escaping a day of financial judgment 
and everything to do with his need to make 
a name for himself and break away from his 
father. 

Midway through one of our conversations, 
I ask Li whether that is true. 

“At the time,” he says, choosing his words 
carefully, “I felt that I had to do something, 
whatever the opportunity, to make the rest 
of my life a little easier. So I thought, ‘I’ll 
sell it, prove a point, and get a break.’ So I 
did, and I got a T-shirt. It says BEEN THERE, 
DONE THAT.” He then embarked on build¬ 
ing an empire of his own. 

Li’s route of ascent in Asia’s business 
world has been, by necessity, markedly dif¬ 
ferent from that of his older brother Victor, 
to whom, it was assumed, the leadership of 
the family empire would naturally go. That 
left Richard - whose dogged, fiery personal¬ 
ity was more obviously a leadership style 
than the cool, diffident Victor’s - with limited 
options. One choice was to work for his 
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brother - unlikely, friends say, given his 
supercompetitive personality. Another 
option was eventually to take control of 
Hutchison Whampoa, one of Li Ka-shing’s 
two flagship conglomerates. 

With STAR, though, Richard effectively 
announced his decision to take a third path 
- one entirely his own. Friends of the family 
say it was inevitable, that Richard from his 
earliest days was argumentative and willful, 
causing his father to recognize in his second 
son an entrepreneurial fire very much like 
his own. 

“Richard was the one who argued the 
most,” one friend says. “He was the most and 
the least disciplined. But he was always the 
favorite. There is a huge amount of love 
there.” 

Publicly, Li speaks very little of his brother, 
who finally did succeed K. S. this year. In 
part, this reflects their implicit rivalry, but 
it’s also an eminently practical response to 
the realities of life in Hong Kong. Burglaries 
at the mansions of Hong Kong’s tycoons are 
so common that residents suffer from a siege 
mentality, surrounding their homes with ever 
higher walls and elaborate security systems 
and military-trained security guards. Some¬ 
times, the defenses are seriously breached. 
Three years ago Victor himself was kid¬ 
napped, and reportedly bound hand and 
foot and confined in a remote hut while 
the kidnappers negotiated a ransom directly 
with Li Ka-shing, who paid over $100 million 
for his release. The five kidnappers, led by 
a flamboyant gangster named Big Spender 
Cheung Tze-keung, were eventually captured; 
they were executed in December last year. 

The $950.5 million STAR sale gave Richard 
a windfall to spend as he pleased. Over the 
next four years he did just that. He opened 
his own enterprise - the Pacific Century 
Group - and he bought stakes in companies 
that were as safe and stodgy as STAR had 
been risky and glamorous: Tokyo real estate, 
an insurance company, et cetera. But friends 
say his heart was never wholly in these ven¬ 
tures. He knew these businesses were worth 
hundreds of millions, but not the billions 
he would need to establish an identity apart 
from his family. 

Bored after the STAR sale, Li toyed with 
other media ventures. “He loves the media 


because it reaches the masses,” Bonner says. 
“It excites him more than anything.” (Li even 
watches CNBC while in the shower, where 
he has a TV set mounted on the showerhead.) 

Li became intrigued with the possibilities 
of interactivity in 1990 when he saw a 
demonstration of an interactive digital 
encyclopedia on CD-ROM, in particular its 
Vietnam War file. For the first time in his 
life, Li, who was 2 years old at the time of 
the Tet Offensive, began to understand the 
Vietnam War as a real event, even to feel 
some of the passions that it had stirred. 

By the mid-1990s, now surfing the Net, he 
quickly grasped that by using the same 
business model that had propelled STAR’S 
growth, he could build an enterprise around 
interactivity that was capable of the global 
growth he wanted. 

His inspiration was to beam a broadband 
digital signal from a satellite to cable dis¬ 
tributors around Asia - indeed, to the same 
distributors Li helped get into the business 
during the STAR years. These distributors 


would then pass the signal from their head 
ends to homes - over cables upgraded to 
two-way digital capability - and handle the 
day-to-day selling and customer service. 

If STAR’S cultural and political impact was 
indirect, Li intends his convergence project 
to have a much more immediate effect - or 
so his colleagues say. “He has all the money 
he needs for his life. The next dollar can’t 
mean very much,” Bonner says. “The law 
of diminishing returns applies. I honestly 
think he lives for making a difference, for 
positively affecting the lives of as many peo¬ 
ple as possible.” 

Yet when I relate this comment to Li, he 
withdraws like a turtle into his shell, giving 
the kind of resolutely bland and apolitical 
nod in Beijing’s direction for which Hong 
Kong tycoons are renowned. 

“I believe the convergence phenomenon, 
and the resulting interactivity, will ensure 
that the vast majority of people - not just 
a relatively small segment with access to 


personal computers - will benefit,” he says. 

Indeed, Li takes pains to avow that his 
convergence project will avoid provoking 
the region’s governments. He intends to 
tailor the service’s original content to pre¬ 
vent confrontations, he says. Li defines its 
editorial policy as “No religion. Period. 
Nothing that instills hate ideas. That talks 
about intolerance. Nothing pornographic.” 
And politics? “No, nothing except what’s 
already happened. Reporting.” 

Li’s policy may sound like corporate cen¬ 
sorship, but with one important qualifica¬ 
tion: With his new interactive service, he 
won’t be able to control what individual 
customers download to their screens. Which 
leads to the real reason his service won’t be 
impeded by Asian government suppression: 
Information technologies are already thor¬ 
oughly penetrating Asia. 

The occasional outburst against foreign 
media notwithstanding, Asian governments 
are rapidly adopting a more practical atti¬ 
tude toward the flood of new communica¬ 


tions technologies. In Singapore, for instance, 
top government officials routinely excoriate 
foreign media for their politically subversive 
and morally corrupting influence, especially 
over their peddling of pornography, dissolute 
entertainments, and other programs that 
erode the disciplined, family-oriented “Asian 
values” supposedly shared by that region’s 
numerous nationalities and religious groups. 
But Singapore’s own economic success is 
largely based on its state-of-the-art informa¬ 
tion infrastructure. Although the government 
officially limits entry to the World Wide Web, 
the means of control is relatively weak: Savvy 
surfers can quickly learn to reach sites that 
have been blocked. “If you try to access the 
Internet, it’s no problem,” says Bruce Gale, 
the Singapore-based regional manager for the 
Political and Economic Risk Consultancy. 

China, by far the region’s largest potential 
market for Li’s services, presents a similar 
though more subtle and complicated case. 

In the past year, a schizophrenic Inter- 188 ► 


A legendary micromanager, Li interviewed even 

the office tea lady. In hindsight, he says, 
"I could have spent those minutes better." 
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Empire of the Son 

◄ 187 net fervor has gripped the nation. In 
the business sector, everyone from China’s 
biggest manufacturers to thousands of Web- 
sawy entrepreneurs have thrown themselves 
headlong into developing online capabilities. 
The government, meanwhile, can’t seem to 
decide whether the Internet is the answer 
to its long-held dream of a cheap, quick 
way to vault China to the front rank among 
nations economically, or the worst-ever 
threat to its half-century hold on political 
power. 

On the one hand, Beijing has dubbed 
1999 the official “Government Online Year” 
and has clearly stated that development of 
the Internet is a central part of its plans 
to make China the world’s next economic 
superpower. The potential of the World 
Wide Web to cheaply advertise and market 
exports is seen in particular as an ideal way 
for cash-poor Chinese companies to compete 
effectively with rich Western corporations 


boasting huge marketing budgets. Jiang 
Zemin, the country’s president, has declared 
himself an avid Web surfer, and a new gov¬ 
ernment agency - the Ministry of Informa¬ 
tion Industry - was formed in March 1998 
in part to build a modern information infra¬ 
structure based largely on Internet platforms 
and technologies. 

On the other hand, a swift and brutal 
crackdown in recent months on state-defined 
cybercrimes shows that Beijing still fears 
the political consequences of the free flow 
of information. Last Christmas, two men in 
Jiangsu Province were sentenced to death for 
allegedly hacking into the Chinese Industrial 
and Commercial Bank and electronically 
absconding with $31,000. In January Lin 
Hai, a software salesman in Shanghai, was 
sentenced after a closed trial to two years 
in prison for supplying 30,000 Chinese email 
addresses to VIP Reference , a pro-democracy 
online magazine published in the United 
States. And the same month, authorities 


ordered task forces to track down and pun¬ 
ish anyone who was posting politically sub¬ 
versive material on the Web, according to 
the Hong Kong Information Centre of Human 
Rights and Democratic Movement in China. 

In addition, as China builds its Internet 
infrastructure, the government is main¬ 
taining strict control over local ISPs with 
a “Great Firewall,” using proxy servers 
and filtering technology to ban access to 
sites containing political subversion, por¬ 
nography, and other dangerous foreign 
influences. 

Yet longtime China watchers say that in 
the larger picture, the present crackdown 
will likely have little dampening effect on 
the explosive growth of the Net in China. 
The overall trend in China over the past 
decade, they point out, has been toward 
increasing openness, with government 
attempts to control the foreign electronic 
media usually sporadic and short-lived. 

Li’s technological hurdles remain high, 
of course. I point out to him that John 


Malone, whose TCI cable behemoth is now 
wiring a portion of the United States for 
digital television, once said that the software 
and hardware required to manage the infor¬ 
mation traffic for interactive services cover¬ 
ing only five or six southeastern states would 
be larger than that required for the entire 
US space-shuttle operation. How, I ask, 
will Li escape going broke while wiring all 
of Asia? 

He knits his brow, takes a deep breath, and 
gives an answer in his best to-the-moon-by- 
the-end-of-the-decade tone. “Let’s just say,” 
he responds, “that if we haven’t solved it, 
we will solve it.” 

^^ur last conversation is at the Royal 
Hong Kong Yacht Club, where Li and I have 
lunch overlooking a marina stocked with 
gleaming white sailboats, their tall alumi¬ 
num masts pinging like wind chimes in 
the gentle breeze. 


We’re engaged in our usual battle. I am 
trying to elicit Li’s admission that the Infor¬ 
mation Revolution he hopes to lead in Asia 
will inevitably weaken both the repressive 
political regimes of the region and the rigidly 
hereditary and hierarchical power structure 
of his own family. 

Li is dodging and weaving as only a Hong 
Kong tycoon can, shifting every question 
about political power into the anodyne vocab¬ 
ularies of the free market, increased produc¬ 
tivity, and economic progress. 

“Knowledge is power,” I prod. “How do 
you predict that Asians will use the knowl¬ 
edge - thus the power - that you intend to 
deliver?” 

Sidestepping my invitation to consider the 
political empowerment of his subscribers, 

Li mentions the business and educational 
benefits his service will provide. Noticing 
my skeptical smile, Li draws up defensively, 
showing the vulnerability of a billionaire 
businessman who knows that any claim to 
idealism will be quickly dismissed. 

“You may say it is abstract,” he blurts, “but 
actually I believe that when you have better 
dissemination of information, people under¬ 
stand each other more. You have less mis¬ 
understanding about what the other guy’s 
motives are.” When STAR showed travel pro¬ 
grams broadcast from China into Taiwan, 

Li says, ordinary Taiwanese for the first 
time saw that their own government’s pro¬ 
paganda - that China was still mired in the 
Cultural Revolution - was wrong. “When 
you have a clearer picture there will be less 
conflict, less chance of war, more invest¬ 
ment, more feeling that China and Taiwan 
are one nation, the same people. And more 
affinity toward the truth.” 

I want him to go further - to link the impli¬ 
cations of his communications revolution to 
his family’s role in the Asian establishment. 
“Do you,” I ask, “see yourself as your father’s 
son, carrying on in his tradition and moti¬ 
vated by similar basic values?” 

Even now, Li can’t bring himself to directly 
mention “F.” Staring out over the long rows 
of docked yachts for several long moments, 
he finally speaks. “Revolution with sensible 
evolution,” he explains to me, “all toward 
the same goal, which is meeting a challenge. 
If there is any tradition, that would be it. 
Meeting a challenge and overcoming it. 
Making breakthroughs.” ■ ■ ■ 


The myth was set: 

Richard Li had faced down the man who 
ran his own father's company, and won. 
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Scream Machine 

◄ 158 thing like that. Godzilla needs love. And Hello 
Kitty is just the cat to give it!" 

Trowbridge returned to Los Angeles in 1991, crispy 
from the 60-, 80-, even 100-hour weeks during the pre¬ 
opening crunch at parks in Tokyo and Kyushu. He slowed 
down for a while - he briefly worked with the 
Groundlings, the famous improv comedy troupe in LA - 
but soon started pining for the challenges he'd faced in 
Japan. In 1993, he went back to work, on Porto Europa, 
a park outside Osaka. In 1994, as Universal was moving 
ahead with its plans to expand in Florida, he signed on. 
An old Marvel Comics fan, one of the first things he 
decided to do was pump up the volume on the Spider- 
Man ride, which began as a simplistic car-loop. 

Six months into the job, Trowbridge met Thierry Coup, 
36, who'd recently come to Universal from WDI, where 
he helped design theme parks, including Euro Disney. 
Coup and Trowbridge clicked right away, although Coup 
got off to a rocky start at Universal. Early on, he pre¬ 
sented ideas for Spider-Man and its motion-sensitive 
3-D imagery to a higher-up who didn't see the ride's 
potential. In fact, the supervisor fired off a memo explain¬ 
ing why the plans would fail. 

"I thought my first week would be my last," remembers 
Coup."He told me we couldn't do this. He said he couldn't 
believe we were wasting one dime on this." 

In retrospect, the naysayers helped, because they 
motivated Trowbridge and Coup to become conspirators 
in the making of their ride. As the concept continued 
to take shape, they enlisted Phil Bloom, an architect 
who would eventually figure out how to pack the ride 
- with its sizable maintenance and emergency infra¬ 
structure - into a modest 50,000-square-foot building. 

After months of brainstorming, Trowbridge got his big 
chance to present the trio's vision for Spider-Man in Jan¬ 
uary 1996; he boarded the company's Gulfstream with 
senior management for a 75-minute flight from Orlando 
to New York, and pitched the notion as a virtual one-man 
radio show. The feedback was encouraging, but guarded. 
"It was like:'Great, love it - if you can do it,"'Trowbridge 
recalls. He was given six months to show that he could. 

Soon, Trowbridge, Coup, and Bloom began building 
a scale model of the ride that they would all but sleep 
in for the next two years. Fashioned from foam core 
and plywood, it sat on a 20- by 25-foot table whose top 
stood 4 feet off the floor. The tabletop was jigsawed 
with a cutout of the ride's track pattern. On a low stool 
with casters, the designers and execs wheeled about - 
with their heads where the Scoop would be - to get 
a feel for how the ride would look. The model was later 
destroyed as a rite of passage at a company picnic. 

(Coup keeps a fragment of it at his desk, and wishes 
he had saved the whole thing.) 


The most critical early mock-up took place in a stifling 
hot Burbank soundstage. Ron Bension, a Universal presi¬ 
dent, and an entourage of VPs - Phil Hettama, Bruce 
Upson, David Coddiga - took a seat in a motorless jalopy 
and were pushed around by six hired hands through two 
scenes that Trowbridge, Coup, Bloom, and writer Ross 
Osterman had pulled together. Many scenes and transi¬ 
tions were scripted, tested, and dumped over the next 
months, but one they acted out that day made the final 
cut: Hydro-Man's pipe-swing attack. 

Trowbridge and Coup helped provide the special effects. 
Trowbridge smashed the execs'jalopy with a two-by- 
four - Hydro-Man's pipe. Coup cooled them off with a C0 2 
fire extinguisher - literally blasting them white in their 
suits - as a substitute for the water and steam that will 
douse riders in the real version. Impressed, the execs 
gave Trowbridge the go-ahead. He knew he was in for a 
high-pressure stretch, but that's what he came for."So 
many theme parks to build," he jokes."So little time." 

B ig, dark, dilapidated, the Mohawk cinema in down¬ 
town North Adams, Massachusetts, is a Loew's 
original, one of those grand deco jobs from the '30s that 
everyone hopes will get renovated someday. Closed for 
20 years, the Mohawk's deep, musty theater hall, empty- 
but-for-a-sad-piano vaudeville stage, and trashed projec¬ 
tion booth would make an excellent hideout for a Dead 
Poets Society - or for supervillains plotting world domi¬ 
nation. In a way it was both throughout 1997 and '98. 

It was here that the animators at Kleiser-Walczak Con¬ 
struction Company (KWCC) brought in a few of their 


"They loved that we were outside Hollywood, that 
our location could help to keep the project under wraps," 
says Patrick Mooney, KWCC's producer on Spider-Man. 

For Universal, having the Spider-Man work occur in 
North Adams meant that fewer Hollywood types would 
get wind of the ride before its time. 

There were other reasons Universal went with KWCC: 
The company offered a team that could commit to nearly 
three years of continuous work (and gigabytes worth of 
continuous rendering); a team capable of producing vivid 
CG facial expressions and supernatural body language; 
and a team brimming with problem solvers. 

To bring Spidey and the supervillains to life, KWCC 
first tried motion-capture animation, but the technique 
did not allow the animators to achieve the superhuman 
attributes they desired for the Marvel characters - above 
all, speed. For reasons that still frustrate animators on 
deadline, to make a person move faster than normal, 
you can't simply speed up an image derived from motion- 
capture techniques. The image simply looks like it's in 
comic overdrive - like Benny Hill slapstick. Eventually, 
they decided to scrap motion-capture altogether and 
switch to key-frame animation, meaning all the charac¬ 
ters - and all their movements - would be generated 
from scratch by computer animators. 

Once motion capture was ditched, KWCC animators 
like Deraid Hunt, Jeff Lew, and Dana Peters set to work 
using Alias|Wavefront's Kinemation software. But they 
still weren't satisfied, and to get the movements they 
wanted KWCC eventually took a heart-stopping risk 
for a project that was its bread and butter at the time. 

It switched software midstream. 


Each 7-ton Scoop has one PLC, two PCs, 

and 12 digital motor controllers - all working 
in sync to toss you around mercilessly. 


own projectors, rigged a screen that could handle 3-D 
images, and, dressed for the weather (the building had 
no heat), reviewed their imagery for Spider-Man at the 
required scale. 

Founded in 1987 by Jeff Kleiser and Diana Walczak, 
KWCC creates digital effects for advertising, television 
(PBS's The Astronomers), feature films (Judge Dredd), and 
thrill rides. Four years ago the husband-and-wife team, 
who've kept studios in Hollywood, decided to set down 
roots in the dustbin-of-history mill town of North Adams. 
They realized that they could skip out on the worst of 
The Industry, nestling instead amid the pine-forested 
Berkshires. The location was fine by Universal; the com¬ 
pany was pleased that KWCC was in the sticks. 


"We broke our own cardinal rule," says Mooney. A beta 
site for Alias|Wavefront's Maya software, KWCC committed 
to producing everything for Spider-Man on beta code - 
a move that could have cost them months of work if it 
hadn't panned out."Maya was just so much better," Hunt 
says/'lt allowed us to do animations that were rigid and 
fluid at the same time. Like Doctor Octopus's tentacles." 
Jeffery Williams, an industry veteran who served as 
Spider-Man's technical supervisor, still can't believe the 
animators relied on beta code. Shaking his head, he says, 
"It's unheard-of." 

Didn't this freak out the client? Not really, Trowbridge 
says.'lf you think about it, the whole project was done in 
beta. All the techniques and processes were beta 202 ► 
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In fact, IMC Online hosts more FrontPage Web sites on NT Servers 
than anyone else in the World! 


IMG Online 

th< WORLDLeader 

in Web Hosting 


www.imconline.net 

1 - 800 - 749-1706 


©1997 Interactive Multimedia Corp. All rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 















Standard Hosting Plan 


On the Internet, 

Speed and Reliability are Everything! 

IMC Online's servers utilize the power of Microsoft 
Windows NT 4.0 Server and the incredible speed of 
Internet Information Server 3.0. The result... the 
fastest Web Sites on the Internet today! 


How do IMC Online's Web Servers Measure Up? 



Speed is nothing without reliability. In addition 
to providing you with the world's most sophisticated 
servers, IMC Online gives reliability that sets the 
standard in the hosting industry. With state of the 
art monitoring equipment and Cisco routers , your 
site will be up and running around the clock . In 
fact, Cisco Systems is one of our valued customers. 


The Features you need, 

at a price you can afford! 

IMC Online's premium quality hosting plans support 
all the features you need to create and manage a 
dynamic, traffic building presence on the Internet. 
With support for all popular development tools . 

Internet commerce, and databases - you get more 
with IMC Online. 

All at a price you can afford! 


■ 40 MB Hard Drive Space 

■ 1000 MB of Data Transfer 

■ 24 hour Domain Name Registration 

■ International Domain Names 

■ 5 POP3 Email Accounts 

■ Email Forwarding 

■ Detailed Web Site Statistics 

■ Personal CGI-bin Directory 

■ Microsoft Active Server Pages 

■ Microsoft Index Server 

■ 24 hour FTP Access 

■ World-Class Technical Support 

■ Microsoft Visual InterDev Support 

■ Frontpage 98 and 97 Support 

■ RealAudio and RealVideo Support 

■ OC3 Internet Connections 

■ Access 97 ODBC (Database) Support 

■ Visual FoxPro ODBC Support 

■ Microsoft Office 97 Publishing 

■ Microsoft Publisher 97 Publishing 

■ 30 Day Satisfaction Guarantee 

$ 24.95 per month* 


IMC Feature Plus Services 


■ Extended Volume Hosting Plans 

► Shopping Cart Support 

► SSL 3.0 Secure Pages 

► Domain Name Parking 

► CyberCash Transaction Support 

► Additional Domain Names 

► Enhanced Statistical Reporting 

► Password Protected Web Access 

► Enhanced POP3 Email Accounts 

► Email List Servers 

► Plus More... 


Order your site online 
or call today: 


www.imconline.net 
email: hosting@imconline.net 



US & Puerto Rico Sales 

1 - 800 - 749-1706 


M Canada Sales 

1-800-743-3360 



International Sales 

(US Code) + 404-252-2972 


a division of 

Imc 

Interactive Multimedia 
Corporation 



*Setup fees may apply, services billed quarterly or annually 
FREE setup on 12 month prepaid hosting agreement 
InterNIC domain registration fees may apply 
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WEB HOSTING 


Scream. Flail your arms. Run naked 
through the building. That’s about the 
only way a WEB DEVELOPER like you is 
going to get noticed by an impersonal 
Web hosting conglomeration. And 
you didn't spend a million hours devel¬ 
oping a cool site only to be ignored 
by your Web host. Well, here’s a novel 
idea: maybe your Web hosting company 
should care about your sites as much 
as you do. 

We thought it made sense, too; 
that's why we built the Concentric Web 
Developer Network around your needs. 
Unlike other hosting companies, we 
offer REAL technical support. 

That means we guarantee an e-mail 
response in three hours, 24x7. And if 
you need to speak with a human 
being, we’re there around the clock. 


GET ATTENTION 


Zero cluster downtime since ConcentricHost™ was launched in May 1997 
Safely run custom CGI scripts without review and use UNIX shell access 
in our Virtual Domain Environment 

Act as the master administrator and give your clients defined levels of 
control over e-mail, usage reports, file access, etc. 

Web-based domain administration with over 20 real-time server-based 
usage tables and graphs 

24x7 e-mail and phone support with guaranteed e-mail response time 
Support for Microsoft® FrontPage® extensions 
Many more features included - plans start at $29.95 
Dedicated hosting solutions also available 


What’s more, when you join the Developer Network, you’ll 
benefit from the opportunity to generate leads by placing 
your company logo on our site. You will also receive up to 
$100 for every customer you choose to host with us. After all, 
you should be creating great sites - not ways to get a response 
from your hosting provider. 

WEB DEVELOPERS 

No-risk 3-month shared hosting trial - Go to 
www.concentrichost.net or call 1-800-939-4262 
Get up to $100 for hosting your clients' sites 
with Concentric Network 


WEB HOST? 


concentric 


network 


p network innovation 
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Yeeeehaaaaw! It’s what you’ll say when you sign up with or switch to Interland ® web hosting. 
Prices from as little as $19.95 a month. Dual DS-3 connections for extra speed. A whopping 
eighty megabytes of disc space. Guaranteed 99.9% uptime. 24x7 toll-free support for the wee 
hours. And pricing with absolutely no hidden charges. You’ll be happy we guarantee it! 

Check out our website and discover why more and more people worldwide are trusting 
their websites to Interland. Whether you’re a computer veteran or just getting started, you’ll 
receive the best service, support and technology the industry has to offer. At a price that’s 
right for you. Not to mention a great reseller program. Give us a call today, and let Interland 
bring you the world. 


Speed. Reliability. Support. 


Web Hosting 

www.interland.net 





The Best Support and Pricing in the Industry. 


Pricing From 
$19.95 per 
Month 

• www.anynameyouwant.com 

• free domain registration 

• 99.9% guaranteed uptime 
(or the month is free) 

• 80 megabyte storage 

• Unlimited e-mail accounts for your 
website (POP3, aliases, auto 
responders, and forwarding) 

• Free website tips and hints manual 

• Frontpage™ support 

• Active server pages & 

ODBC support 

• SQL server support for UNIX 
and NT 

• Free website statistics and report¬ 
ing tool (WebTrends™) 

• Secure server and free shopping 
cart (Hassan Shopping Cart™) 

• Realtime logs (including 
referring URLs) 

• UNIX and NT based web servers 

• Easy web based configuration 
of your website 

• Real Audio & Video," 

NetShoW," ColdFusion™ 

Cybercash ™ and more 

• Co-location and dedicated servers 

• Support for leading e-commerce 
solutions (including Open Market ™ 
Mercantec™ Miva Merchant™ 

Hot Metal Applicator Server™ 
and more) 

Call Today 

1 - 800 - 627-1723 

(404)586-9999 


E-Commerce 
Enabled 


Resellers, We Refer 
Design Work 


30 Day Money Back 
Guarantee 
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Microsoft Advanced Hosting Partner 


When the Internet 
means business. 


Companies like Palo Alto Software (palo-alto.com) 
and Siemens (siemenscordless.com) depend on the 
Internet for their business. They understand that their 
business-critical web sites require a new standard 
in performance, reliability and support—these 
companies require Advanced Hosting. 


What is Advanced Hosting? 

Advanced hosting is comprised of three major 
delivery components: 

• High-Performance Content Delivery 

• Advanced Application Level Technical Support 

• High-Availability Clustered Solutions 


While many companies are capable of providing 
basic hosting services, the ability to deliver these 
high-end capabilities is beyond the scope of most 
ISPs, access providers, content developers or 
even internal IS organizations. 


About Data Return. 

Data Return specializes in providing cost-effective 
advanced hosting solutions for the Microsoft 
Internet Platform. Our services include: 


A Multi-backbone network delivering performance 
that far exceeds any single backbone provider. 
A support staff comprised of MCSEs and DBAs 
with industry leading experience in Active Server 
Pages, SQL Server, IIS, COM/DCOM and Site 
Server Commerce Edition. 

High-availability clustered solutions proven 
to support millions of user sessions per day. 


With these unique capabilities, Data Return has 
become the leading provider of hosting services 
for Microsoft SQL Server. If your business depends 
on the Internet, then consider the benefits of 
advanced Web hosting. 


Call now to find out more about Advanced 
Hosting for your business-critical web site. 


Data Return 


Advanced Hosting 


www.datareturn.com 800 . 767.1514 

©1999 Data Return Corporation. Data Return and the Data Return logo are registered trademarks of Data Return Corporation. 
The Microsoft logo is a registered trademark of Microsoft Corporation. 
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arguments stop here! 


equal opportunity hosting! 


Why do people always argue about the best Web hosting solution? If only they knew about the rich diversity of services' 
offered by 9NetAvenue. Whether they prefer NT or UNIX platforms, large sites or small, online commerce or not, clients are 
thrilled to find that 9NetAvenue can accommodate them. The answer is not to find the one solution for everyone; it is to find 
the one Web hosting company that can provide the answers for everyone’s needs. The answer is 9NetAvenue. 

FULL FEATURED WEBSITE HOSTING PLANS I FAST START immediate activation $9.95/mo. now at http://start.9na.net 
* NT from $14.95/mo. % UNIX from $14.95/mo. % E-COMMERCE from $29.95/mo. I DEDICATED SERVER including hardware 
from $99/mo. ROUND-THE-CLOCK I 24x7 engineering staff I 24x7 TOLL FREE multi-lingual tech support I 24x7 on-premise 
j & digital security I 24x7 proactive monitoring DATA CENTER I NEW 50,000 sq. ft. data center facility I Redundant OC-12 
00 connectivity to the Internet backbone I All routing & switching by CISCO equipment I Multi-terabyte back-up system 
I Redundant UPS & Diesel Generators CUSTOMER APPRECIATION I Park your Domain FREE i 90 day money back guarantee! 


9NETAVENUE 

WWW.9NETAVE.NET 

1 •888•9NETAVE 1 •888•963•8283 1 •888•260•7890 

[CANADA] 
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There are as many reasons to have a Web 
site as there are Web sites. 


/ 30 day money-back guarantee 
/ Six T3 lines to diverse backbones 
/ 99.9% uptime—guaranteed! 

/ Interactive Control Panel 
/ 24x7 multilingual support 
/ Email included at no extra cost 
/ Accounts set up in a few hours 
/ Domains registered within hours 
/ One month free with 6-month 
contract for Plan 1 and above 


Businesses want to reach their customers, or even sell online. 
Organizations want to keep their members informed. Consultants want 
to showcase their skills. But there are some things everyone wants. 

"I want it to be easy." With Hiway™ you can order online now, and 
be up and running right away. 

"/ want it to be fast." Hiway uses state-of-the-art Silicon Graphics 
servers, six T3 network connections, and Cisco routers — the fastest 
equipment available. 

"/ want it to be reliable." Hiway guarantees 99.9% reliability. We 
employ redundant servers, uninterruptible power, diverse network 
connections, and 24x7 technical support. 

"/ want it to be affordable." At just $15.95 per month, Hiway's new 
ExpresStart service puts a Web site within reach of everyone. 

With a full range of hosting plans, and the most extensive feature set in 
the industry, there's a reason for everyone to host at Hiway. 

Order online at www.hiway.com 


Reseller 

Opportunities 

Available 


Hiway hosts over 

100,000 

customers 


Plans starting from 


(6-month contract plus 
one-time setup fee.) 


The world leader 
in FrontPage® hosting 


ijp, Hiway 
, _■ y Technologies 

THE WORLDWIDE LEADER IN WEB HOSTING 


(800) 339-HWAY www.hiway.com (561) 989-8574 


© 1998 Hiway Technologies, Inc. Hiway Technologies and the Hiway Technologies logo are registered trademarks and Hiway and ExpresStart are trademarks of Hiway Technologies, Inc. All other trademarks are of their respective holders. 
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Entrepreneurs Wanted! 


Start your own Internet Business 


yourname.com 

Fully loaded web site for $20 

- 50 MB disk space /month* 

-2 GB traffic / month 

-10 mailboxes 

- Frontpage™ 98 server extensions 

- web based control panel, web site statistics, etc. 

NEWI Speciality Packages: 

Media Site: featuring RealAudio 8 , RealVideo 8 , 

Flash™, Truespeech 

E-commerce Sites: One Stop Solutions for web 
store hosting, shopping carts, secure servers, credit 
card processing. 

30 day money back guarantee! 


Get } 

FIRST 1 

MONTH 

FREE! 

(promo code: wire-3338) 


Make money on the net NOW! 

Resellers & Affiliates wanted! 


\ « 1 Communications Inc. International +1(604) 688-8946 

Email: sales@netnation.com 

Setup fees: $50 for the EZsite web site package. Prices and features subject to change without notice. 


*US$70 domain name registration fee is required by InterNIC (third party entity). 
All trademarks are the property of the respective owners. 


HAPPY WITH YOUR HOST? 


_ He is! 

He hosts with 

HiSpeed 

'Hosting™ 


AVAILABLE FEATURES 

• Real Audio & Real Video G2 Serving & Encoding 

• Dedicated Server Solutions - NT or UNIX 

• Mercantec Softcart E-Commerce Solutions 

• Full Support for Microsoft FrontPage 

® Full Featured Hosting Plans from just $20.00! 

• E-Commerce from $32.00 a month 

• Dedicated Servers from $149, Including hardware! 


Call Toll Free: 1 -877-773-3306 

If you're serious about the success of your site, give us a call. 
We offer you proven technology, exceptional service & lightning 
fast connectivity, so that you can make the most of your site. 

_ RISK-FREE WEB HOSTING! 

NO SET-UP FEE! 

FIRST MONTH IS FREE! 

FREE Domain Name Registration!* 


Hosting~ 

www.hispeedhosting.com 


All Of OUR RUMS INCLUDE 

• NT OR UNIX (your choice) 

• E-mail with Autoresponders, List Servers & 
Incredibly Easy Web-Based Administration. 

• Fully Redundant 0C3 & 0C12 Connections 

• High Performance IBM Servers 

• Full Support for Microsoft FrontPage 

• Friendly, Personal Support & Service 


r Internic fees apply 


• Personal CGI-bin 

• Free Scripts 

• Unlimited FTP Access 

• Cisco Routers & Switches 

• Free Secure Server Access 

• Free Domain Parking 


Accelerate Your Site! 


HiSpeed Hosting™ LLC. All rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 
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Full-Service Web Hosting Made Easy! 

Ybu w 

TopChoice Systems consistently exceeds our clients' expectations 
with our exceptional service, value and reliability. 

We know what you and your web site deserve and that's what we give you! 


150MB of Storage Space 

25 POP Email Accounts & 
Unlimited Aliases 

Domain Name Registration or 
Transfer (www.yourname.com) 

Free Secure Server Access 
Use ofTopChoice Control Panel 
Unlimited FTP Access/Updates 

JAVA, Shockwave Multimedia 
Audio/Video Support 

Unlimited Hits/Transfers 


Every account includes: 

■ Full T3 Connection to the 
Internet/Redundant Backups 

■ Full Access Logs with Hourly 
Updates 

■ Free Registration in up to 
650 Search Engines 

High Performance Servers 
Auto Email Responders 
Microsoft FrontPage98 Extensions 

Personal CGI-Bin & Access to 
"Canned" Scripts (Perl, C, Shell) 


Virtual FTP Server 
Quick Account Activation 
Great Reseller Program 
No Hidden Charges 
30-day Money Back Guarantee 


All for 

$ 2495 , 


Check Us Out Today! 
http://world.topchoice.com 
email: info@topchoice.com 

Toll Free 

I-888-219-2111 



Working hard for YOU! 



Also available: 


■ RealAudio & 

■ CyberCash Services 

■ Simple & Powerful 

Video Support 

■ Custom "CGI" 

Shopping Cart Services 

■ SQL, Access/0 rade 

Programming 

■ Web Design Packages 

Database Support 

■ WindowsNT Hosting 



We do not host adult sites. 


THE UUIMATE 
WEB HOSTING 
TOOL 


EASILY OPEN our 

advanced control panel 

for remote e-mail and web 
administration tools. Mail¬ 
boxes, mail for wards an d auto- 
responders with 1 
every hosting plan ^ 


SLICE THROUGH 

slow internet 
connections 4 

by placing your 
website on our high-speed UNIX 
servers. All ValueWeb sites are linked 
by redundant T3s to our own 
nationwide ATM network. 


TRIM hours off your 
website administration 

with real-time graphical 1 
statistics, CGI, SSL support\ 
and FrontPage \ 
extensions. 

Commerce Hosting 
accounts also support 
RealAudio, CyberCash, 

SQL databases and ODBC. 




*m. 


NOT SHOWN: 

but always included 

Unlimited bandwidth usage, free 
domain registration, no minimum 
contracts, no script charges. Special 
discounts to resellers (learn more at 
www. valueweb. net/resellers). 


QUICK FILE transfers 

with your own virtual FTP server. 
Also get 2 GIGs of data transfer per 
month and 50 MB of disk space with 
our Standard Hosting plan. 



PICK up free software 

when you sign up for 
Commerce Hosting. 
Shopping cart software and 
WebTrends site statistics 
included with every 
account. A $600 value. 


Sign up online at www.valueweb.net or cal 1 800 WE HOST U lfell l BP v\iph 

1 (800)934-6788 T f 


SATISFACTION 

GUARANTEED 

on every account 

In addition to our 
30-day money back 
guarantee, we also 
promise your site will 
be up and running 
99.9 % of the time or 
your money back. 
Please call for details. 


rcnn 




WIRED MAY 19 



























in 


— 


WIRED MARKET 





1 

* - 

WEB HOSTING 



Advanced Wfowet Technologies 






Standard Features: 

• FREE Domain Name Registration* 

www.yourcompany.com 

• Dedicated IP Addr ess 

• 4000 sq. ft Data Center 

• OC 12 Fiber Optic Multiplexer 

• Up to 622 megabits per second 

• Redundant T3 Backbones 

• Cisco 7000 Series Router 

• On-Site UPS Clean Power 

• Generator Back-up System 

• No Hidden Fees 

• 30 day money back guarantee 

• Your own ftp directory 

• Your own cgi-bin 

• FREE PGPTM Secure email available 

• Unlimited POP email accounts 

• Unlimited email forwarding/aliases 


InterNIC Gold Partner 


• Unlimited Email autoresponders 

• Password Protected Directories 

• Easy to use Control Panel 

• QuickStats web statistics and log files 

• Daily Tape Backups 

• FREE Marketing Newsletters 

• FREE SSL Secure server access 

• FREE CGI/JAVA libraries 

• FREE AIT Mall Listing 

• FREE WebFerretPRO ($26.00 value) 

• Reseller anonymity 

• Telnet access available (server 2,3,4,5 only) 

• CybercashTM supported 

• Database capable 

• Live Audio/Video capabilities 

• Chat Rooms 

• 24 hour 7 day Tech Support 


Packages Starting at 

$14.95 


Resellers Pay 


A Month Per Domain 


http://www.aitcom.net 

sales@aitcom.net 


1 - 2 - 


STEP 1: Build your webstore. 

"Put your web store on-line now 
FREE!" AIT's new store manager 
and shopping cart are standard. 
Why pay for your webstore? 

webstore 


STEP 2: Establish real-time credit 
card transaction capability. 
Transaction servers, merchant 
accounts and gateway available to 
AIT customers through AIT's 
strategic partnership with 1 st 
icfi Commerce at the lowest 
= prices in the industry. 


STEP 3: Promote your Business. 
Purchase and resell name brand 
products and services up to 30% 
discounted or give thousands of 
resellers the opportunity to resell 
y° ur product 
Jfufemm .yngi and services. 

Im&mru FREE 


Pre-sales questions 
1-910-485-2383 
1-910-485-3377 


1 - 800-87 8 4084 


ADLINKS 

9NetAvenue 

www.9netave.net 

Advanced Internet Technologies, Inc. 

www.aitcom.net 

Biomorph 

www.biodesk.com 

Concentric Network 

www.concentrichost.net 

Crutchfield Stereo 

www.crutchfield.com 

DataReturn 

www.datareturn.com 

DataVision 

www.datavis.com 

Expression Center for New Media, LLC 

www.xnewmedia.com 

HiSpeed Hosting 

www.hispeedhosting.com 

Hiway Technologies 

www.hiway.com 

IMC Online 

www.imconline.net 

InterLand 

www.interland.net 

Modern Postcard 

www.modernpostcard.com 

Net Nation 

www.netnation.com 

Old Rip Van Winkle Distillery 

www.oldripvanwinkle.com/wired 

PushPin 

www.pushpin.com 
RC Saucer 

www.rcsaucer.com 

Top Choice Systems, Inc. 

www.world.topchoice.com 

Value Web 

www.valueweb.net 

Vancouver Film School 

www.vfs.com 





Film • Classical Animation 


3 D Animation • New Media 


8°°-66l-41 01 (US and Canada) 

I |i\ Local: 604 . 685.5808 

UJJ 4 2 ° Homer Street, Vancouver, BC V 6 B 2 V 5 

education E-mail: q 45 @vfs.com Web: www.vfs.com 


Acting for Film & Television 


Writing for Film 8c Television 


VFS'New Media^gP&duate* 
DejiiseCorcoinn 
Wal*Produ$er TV Ontario 


EDUCATION 


40 WEEKS 


W^atmF 1 4HAIR COLORS 

/ 1 12 SOFTWARE APPLICATIONS 


1,120 DOUBLE AMERICAIMOS 

IOC HOURS IN THE 
I yH DIGITAL VIDEO 
■£■ w EDITING LAB 


mi 


ssio 


t 


Center 


for 


New 


Media 


is 


ONE KILLER 
PORTFOLIO 


Vancouver film school 


NEW MEDIA 


TOTAL IMMERSION 

DIGITAL 

VISUAL MEDIA AND 

SOUND ARTS 
EDUCATION 


LIMITED ENROLLMENT CALL TOLL FREE 


1 . 877 . 833.8800 


6601-6603 Shellmound St. Emeryville, CA 94608 
[SAN FRANCISCO BAY AREA] 

WWW.XNEWMEDIA.COM 


























LINE ADS 


www.lookitaly.com - 

Made in Italy at Your Fingertips Shirts and Belts 
Made to Measure, World Class Quality 

Want to drive and analyze traffic to your Web site? 

Get WebSideStoiy’s HitBOX Tracker, FREE. 125+ real¬ 
time stats, 230K users to date, www.hitbox.com/wiredl 

LINGERIE - Exquisite French Lingerie for you or that 
special person in your life. www.EUROMODE.com 

UNAMERICAN ACTIVITIES - 

do you believe in LIBERATION? put your hand 
in my hand... http://www.unamerican.com 

New Videos: 

Learn...Linux, 3d Studio, Daytrade, Hackers, 

Y2K, WBT www.mbnet.mb.ca/shareviews 

Baldness (a heart attack risk factor) 

is not hereditary. Order the book titled Pate online 
at www.amazon.com or bn.com. 

Search: Baldness Prevention 

Music! @ MacroRadio-Dot-Net 

http://www.macroradio.net 

MAPLE FUTON FRAMES, 

tables+carts+wall-units+more Danish-oiled, 

Factory direct.... www.futoncanada. com 

ANY MODERN OR HISTORIC FLAG 

We make or sell any flag. 
www.flagservices. com 

Home of the #1 rated Whiskey in the World 

http://www.oldripvanwinkle.com 

www.corpcreations.com 

Incorporation and Trademark Services 

lndustrialHouse.com 

sells Metro Wire Shelving/other choice 
industrial stuff for your home or business. 

Study Abroad and Graduate Schools 

online directories at http://edudirectories.com 

CABLE DESCRAMBLER KIT 

Only $14.95! See all the pay channels. 

Why pay hundreds more? +1(800) 752 1389 (24 hrs) 

Chupa & Alberti, 

PC - Providing patent and copyright protection for 
software and electronic technology See us at 
www.techprotect.com +1(248) 865 9588 

DRUG TESTING * DON'T BE A VICTIM 

Free info. 24 hr. +1(800) 333 2152 

From zzzzzzzzzzzzzzzzzzzz to!!!!!!!!!!!!!!!!!!!!!!!! 

Verb Interactive designs laptop sales presentations 
that really work. +1(800) 736 6116, www.verb.com 

"SAFE SEX-GET PAID"® Men, 18-45yrs. 

$1000/wk Pvt: +1(202) 736 1707 safesexgetpaid.com 

The Eternal City. The next generation of gaming. 
http://www. worlds-apart. com 




ONLINE SHOPPING 



Sony ES home 
theater receiver, 
and Sony’s 5-disc 
CD/DVD changer. 


“Stands head and shoulders above 
the other sites we checked out.” 
ShoppingLab.com 

For point-and-click 
products of a 
different sort 

ome theater components. DVD players. CD players. 
Speakers. Mini-systems. Camcorders. 

Now there’s a site where you can see them all, compare and buy 
without risk or hassle. It’s www.crutchfield.com. 

We’re the authorized website for practically every major audio and video 
brand out there, so we can bring you the latest models, deliver fast, and 
cover you with the full warranty and our own Total Satisfaction Guarantee. 

And there’s more. You’ll find an entire library on how to choose components. 

You’ll get the straight scoop on the features and specs of every model. 

You’ll discover great savings. And just wait until you see our shipping deal. 

Check it out today. Getting a new stereo has never been this easy. 


www.cmtchfield.com 

Home Audio - Car Stereo - Video - Home Theater 


Want a FREE hard copy of our 148 
page catalog? Call: 1-888-292-2575. 

(It’s toll-free. Ask for “extension WIR.”) 



To place your order go to: 
www. wiredmagazine. com 
or call: +1(415)276 5137 
or mail in the form below: 

Mail your ad with credit card information 
to: 

Attn: Wired Market 

520 Third Street, 4th Floor 
San Francisco, CA 94107 


In the 


issuefs] 


INFORMATION 


LINE ADS For as little as $273 (per insertion) 
you will reach 1.4 million of today’s 
digital leaders 

RATES $273 for the first two lines $99 for 
each additional line 53 characters per 
line (including spaces) 

CLOSING DATES Issue 7.07 closes April 26, 
1999 Issue 7.08 closes 
May 24, 1999 


Note: There are 53 characters per line. 


Ad to read 


First two lines = $273 


□ 


additional lines x 


Total charge 


$ 


Name 


)mpany 


Address 


Pity 


State 


ZiB 


Phone 


Visa D McP PiscoverD AmExP credit card # 
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FROM: $ 99.95 


BEMBrt CIWTfiOll 


rly imJyy/jl 
'fit a UJiiinni 


Only $75.00 USD 
plus $6.00 Shipping = $81.00 USD 
We Accept Visa, Mastercard, and Money Orders! 

M/O payable to Plantraco Ltd. r _ a 

24 Hr. Orderline ■rcraaj 

Fax Orderline 306-931 -0055 1 

Order through our secure online order farm at: 


ALL MALE CHAT LINE 

LIVE CONVERSATION 


1 - 800 - 676-6766 

S2.00/min. Discreetly charged to Visa/MC 


PushPin 1 

FORUM SOFTWARE 
FOR THE WEB 


ADVERTISE IN WIRED MARKET. 


West Coast: 415.276.5202 


East Coast: 212.822.0237 


market@wired.com 


email 


www.wiredmagazine.com 


www. rcsaucsr. com 


1 - 900 - 786-6266 


81.49/min. Discreetly charged to your telephone. Callers 18+. 
Touch Tone Phone Required. Compuiine Reno, NV 


GET WITH IT! 


The Search for 
Intelligent life on the 


Authorized Dealer & Service for: 
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Scream Machine 

◄ 189 techniques and processes. When [KWCC] first tried 
Maya," he adds,"they did it for one shot and had the 
other work to fall back on if it didn't work out. But once 
we saw it, we understood." 

KWCC's greatest technical hurdle on Spider-Man 
stemmed from the fact that 3-D images are formed by 
projecting two images - one for the left eye, one for the 
right - which, with the help of polarizing lenses, con¬ 
verge "right before your eyes." (In Spider-Man, riders will 
wear snazzy dark sunglasses with these lenses.) If the 
overlap of these two images is spot-on, then no matter 
where you're sitting in the theater, you get the sense that 
the image is jumping out at you. But you can't get up and 
walk around without diminishing the effect. It requires 
you to sit still. In Spider-Man, Trowbridge and Coup had 
no intention of letting you sit still, and came up with the 
idea of manipulating the images in the computer before 
they went to film, so that they adjust to your perspective 
as you move around. To pull this off, they turned to KWCC 
ace Frank Vitz. 

Perhaps the easiest way to visualize the challenge Vitz 
faced is to look out a window at an object outside - a 
building, say. If you were to trace the building's outline 
on the window with a Magic Marker, and then move 
about the room, you'd see that the building misbehaves: 
It doesn't stay in the boundaries of your tracing. By the 
same token, if you render a building in 3-D and have a 
carload of people moving past it, they'd see the static 
tracing, rather than the building outside that morphs 
with your changing perspective. It would look all wrong. 

The answer was to calculate where an ideal viewer sat 
at any given moment and adjust the image from that per¬ 
spective, and the next, and the next, so that the objects 
in every image align with your eyeballs. 

"We did some tests and came up with a technique that 
allowed us to digitally predistort the imagery so that 
rather than appearing to be a projection onto a screen, 
the screen appeared to be a window onto a virtual envi¬ 
ronment," says Kleiser. 

"As long as we knew exactly where the audience was 
going to be on each frame, we could calculate the image 
with the proper predistortion so that the audience sees 
the proper visual angle into the scene." 

Vitz, who worked for Robert Abel & Associates in the 
heady days when computer graphics went from primi¬ 
tive to cool (his credits include Tron), did the trigonome¬ 
try, and wrote an algorithm for the "predistortion" in 
the programming language C. Even when it did the trick, 
however, he wasn't done, because Trowbridge and Coup 
also wanted to use a couple of curved screens. Especially 
in the climactic scene - the free fall - they wanted 
the screen to take up a person's entire field of vision. 

So now the window in the analogy above becomes even 


more complicated: It becomes concave. 

Fortunately, Vitz had created fish-eye - curved-screen 
- 3-D images for In Search of the Obelisk, a ride that 
Douglas Trumbull built for the Luxor hotel and casino in 
Las Vegas. Vitz reprised his fish-eye trig for the screens 
in Spider-Man. Because the image distortion depends 
on the distance between the projectors and the screen 
(expressed on the z-axis), he calls the program "z_fish." 

You can get a sense of how much manipulation is going 
on if you watch the film from a fixed position: All the 
objects seem to compress and stretch, which is why the 
animators dubbed the process "squinching." 

Armed with Vitz's squinching algorithms, Williams took 
the motion data from Universal - stored in data files - 
and used it to line up the animation to a theoretical set 
of eyeballs onboard the vehicle. He then kept long hours 
getting all the elements of the animation - the lighting, 
the textures - compiled, and kept even longer ones 
when the specs of the ride changed. Each time the ride's 
speed or motion changed, the animations had to be 
reanimated and re-rendered to fit the new specs. Given 
that single frames of Spider-Man took as long as six 
hours to render on the fastest Silicon Graphics processor, 
some at KWCC thought they'd end up in the funeral 
home across the street before the project was over. 

M eanwhile,the Spider-Men at Universal - code- 
named 706 for the internal job-order number 
- endured two years of wearying transcontinental 
flights, motel rooms, and dog-and-pony shows, as well as 
the move to Orlando from Los Angeles. Steve Johnson, 
placed in charge of all the projectors, screens, and physi¬ 
cal effects ("the captain of the big wow," Trowbridge 
says), and Carl Hartzler, an audio/video engineer, joined 
Trowbridge, Coup, and Bloom as high tech scavengers. 
When the men weren't at KWCC's offices in North Adams, 
they might touch down in Buffalo, New York, to visit 
Moog, the makers of the ride's motion base, the part of 
vehicle you don't see but that delivers all the dips, spins, 
and shakes. Or Vancouver, Canada, to meet with innova¬ 
tors at Richmond Sound Design, which furnished the 
customized 16-channel digital audio system that Hart- 
zler is installing for the ride. This was another reliance 
on "beta" equipment. 

The visits to Moog stand out in Trowbridge's mind. 
This Moog is not the synthesizer company, but a manu¬ 
facturer of missile propulsion systems and tank parts. 
"We go to defense contractors more often than you'd 
think," says Trowbridge,"because they have the ability 
to do one-offs and new custom things. They've got these 
pictures of missiles hitting tanks and stuff. It's a little bit 
frightening. They talk about kill ratios... and I feel like 
saying: 'Hey, I just want a bunny to pop up and sing.'" 
When the scavenging was done, and all pieces 203 ► 
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5. One grand prize winner of the "What Does It Do?" contest will 
be chosen on or before February 25,2000, in a random drawing of 
qualified entries that have correctly identified items and functions 
in the "What Does It Do?" contests published in 1999.The winner 
will be notified by phone or mail within two weeks of the drawing. 
If the winner cannot be personally contacted within 30 days, an 
alternate winner may be chosen. All decisions by the judges are final. 

6. The grand prize winner will receive a Harley-Davidson XL 1200S 
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8. The"What Does It Do?" contest is open to residents of the 
United States or Canada (excluding Quebec) who are 18 years of 
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Conde Nast Publications, the fulfillment house for this promo¬ 
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9. The Wired "What Does It Do?" Contest is subject to all federal, 
state, local, and provincial laws and regulations. Void in Puerto 
Rico, Canadian province Quebec, and where prohibited. If the 
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10. Odds of winning the "What Does It Do?" contest depend on 
the number of correct entries received. 

11. All entries to the "What Does It Do?" contest become the 
sole property of Wired, at Wired's sole discretion, and will not 
be acknowledged or returned. 

12. Acceptance of the grand prize constitutes consent to use the 
winner's name and likeness for editorial, advertising, and pub¬ 
licity purposes (except where prohibited by law).The winner may 
be required to sign an affidavit of eligibility, as well as a liability 
and publicity release, which must be returned within 30 days of 
the date of notification, or an alternate winner may be chosen. 

13. Contestants, by entering the "What Does It Do?" contest, 
agree to be bound by the above rules and regulations. 

14. For the name of the grand prize winner, send a self-addressed, 
stamped envelope after February 25,2000, to Wired "What Does 
It Do?" Contest Winner, 520 Third Street, San Francisco, CA 94107. 
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Scream Machine 

◄ 202 had been gathered or ordered, the 706ers still 
had to coordinate everything so that the movies would 
roll, the motion-base advance, the stage doors fly open, 
the passenger cabin shimmy and shake, the fireballs 
explode - all on cue. To make this happen - to get the 
computers talking to one another and therefore coordi¬ 
nating the ride - they relied on Peter Jelf. 

A 31 -year-old Brit with eight years of experience in 
military R&D, Jelf serves as networking geek for Islands 
of Adventure. In addition to his work on Spider-Man, he 
came up with an ingenious, wicked bit of software for 
Dueling Dragons, a roller coaster on the Lost Continent. 
Not once, but three times, Dueling Dragons' double track 
affords riders the distinct impression that they're about 
to collide head-on with another tram of riders. Jelf came 
up with the algorithm that adjusts the ride's velocity for 
the weight, friction, and momentum of each load of 
passengers so they hit the loops simultaneously. 

Each 7-ton Spider-Man vehicle, Jelf says, has one PLC, 
two PCs, and 12 digital motor controllers, all of which 
work together to control the Scoop's every move. (A PLC 
is a programmable logic controller - most often used in 
manufacturing and other high-speed processes.) Synchro¬ 
nizing the vehicle with the rest of the ride are sensors in 
the track and external sync signals that act as invisible 
trip wires for the sets. A couple of the moving props, such 
as the garbage truck that almost deposits a Dumpster in 
your lap, even have their own PLCs for brains. Data from 
all the computers is exchanged over an Allen Bradley 
proprietary network and gets archived, so engineers can 
"sleuth" malfunctions. 

Jelf likes to grouse that the Ponytail Department - what 
he calls the "creatives" like Trowbridge (who does have a 
ponytail) and Coup (who does not) - give no thought to 
calling for stunts that defy the laws of physics. Still, even 
Jelf's exasperation has the relish of challenge in it."Take 
Devin here," he says, pointing to Devin Boyle, a colleague 
sitting to his right."He went and put a 15-Hz square wave 
into the heave. I expected all the actuators to drop their 
guts on the floor. All the engineers threw up on the spot!" 

"It's still in there," Boyle grins. By introducing the 
15-Hz square wave into the heave, Boyle had made the 
ride car thrust and shake with such force, it turned the 
vehicle into a veritable jackhammer. Jelf seems surprised 
to hear that the jackhammer is still in there and hasn't 
caused the machine to break down. 

"Oh, it's in there," Boyle says. It's this square wave that 
passengers will feel when Electro gives them a shock. 

At 24, Boyle's the youngest of the 706, but no rookie. 
Few can claim his esoteric experience, and in the three 
or so years he's been at it, he's learned of only two others 
who do the same thing that he does. Boyle programs 
all the ride movements,"motion-base profile" in ride 


lingo - everything the Moog makes the passenger cabin 
do. As such, he's the guy who makes sure the ride is exhil¬ 
arating but doesn't leave you sick as a dog. 

"I couldn't write a line of code to save my life," 

Boyle says, but he can look at a graphic user interface 
displaying the pitch, roll, heave, yaw, and velocity of 
the Scoop and anticipate how it will feel when it's 
rolling. 

"It's definitely more of a black art than a science," 
says Trowbridge, decidedly happy to have found Boyle. 
Because Boyle relies on a highly attuned inner-ear and 
butt, the two areas that inform the brain most about its 
bodily relationship to the world, Trowbridge calls Boyle 
Motion Boy. For Spider-Man, Boyle estimates he'll have 
done the butt rumba 1,000 times before it opens. 

F or Boyle and the 706ers, Spider-Man became much 
more than a job - "Money's got fuck-all to do 
with it," Jelf says - and it's clear that when their work 
on Spider-Man is done, they'll miss it. Grown-up boys 
all, each man allows, with a sort of graduation-week 
wistfulness, that it won't be easy to re-create the chal¬ 
lenges and camaraderie of Spider-Man. 

But needless to say, for Universal, Seagram, and the 
Rank Group, money's got everything to do with it. To 
promote Islands, Universal launched the first national 
advertising campaign for its parks, a $50 million effort 
with TV spots and six-page foldout ads in Entertainment 
Weekly and People. 

With billions at stake, Universal Studios Escape is 
sure to fascinate investment bankers and brand man¬ 
agers as well as fans of Dr. Seuss and Marvel Comics. 

As with almost everything these days, the merits of 
Seuss Landing, Spider-Man, and all of Escape will be 
measured in business terms: box-office receipts, the 
price of Seagram shares. But the measure of greatness 
that matters most to the 706ers is not entirely monetary. 
They'll be counting screams - the one thing no amount 
of hype can buy, business plans ensure, nor reactionary 
criticism deny. 

A m I in the business of making people scream?" 

Trowbridge says rhetorically as opening day 
approaches."My job is to give people an experience 
they aren't having. I'm getting their brains to think 
things are happening that aren't happening. It's amaz¬ 
ing, really, how willing a collaborator the brain is." 
Funny, but historian Daniel J. Boorstin identified this 
as the true genius of 19th-century circus impresario 
P.T. Barnum."Contrary to popular belief," wrote Boorstin, 
"Barnum's great discovery was not how easy it was 
to deceive the public, but rather, how much the public 
enjoyed being deceived."* * ■ 
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WHAT DOES 


o ahead - torch it, freeze it, 
roll over it with your Quad 
Cab Ram pickup.The Minne¬ 
sota-based manufacturer of 
this portable plastic doohickey 
claims its superhard propri¬ 
etary polymer armor will with¬ 
stand all sorts of abuse. And 
that selfsame sturdiness 
attracts users from the NSA 
to the nation's interstate high¬ 
ways. This indestructible item 
can send mixed messages or 
test employees' scruples. And 
while it opens some doors, it'll 
also unlock a million secrets. 

What is it, anyway? And 
what does it do? 


THE WIRED CONTEST 

The rules: Identify the pictured item 
(by manufacturer or creator) and its 
function. Correct entries will be placed 
in a random grand prize competition, 
with one winner drawn early next year 
awarded a Harley-Davidson XL 12005 
Sportster. For contest rules, prize infor¬ 
mation, and the answer to March's 
"What Does It Do?"see page 202. 
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